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v^-f-a-F • U7r-C^>b *^X3 l 6 

- f • 7n vtmrnm 1 ©«»u x h s&su 

3- F ^07^ rtOilEff , lift© £ y F 7 
L/-y«0T^xf-a- F • V77<{y*yh • ^Xtfix 
y F a mmt<ott$i t & 5 -> y J*ofl»©<M 
0£2<£>U*Ffc£fiKU 3-F*'7oy*rtOiWa« 

x*(cxyhD^#fb©^fc^§'>y*Vl/^^oiS 
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VfV-yt ?©&ki - 7 Y-f\y~y\CD^X. 

Sift© t£ 7 h 7V-y rtfcHfn OW*R«*»ofHRT 

feet, siftce? b7u-yptyc 1 ©wnKf§£#o 

ifi««»*fifo«»fc«t « y#/UT?S* , 31ft© e 
v h7y-yrt©£T©yy^l/©xybnk^{t:% 
fir?yyx7^;2jyx • 7n/iy-y 3 y(significanc 10 
e propagation)Xr7 7t> 

MHOUv h7b-yft(C 1 ©WlttfSfcttO&gCfCS 
t5->>*/l/T*&5, SfcOtJv b7b-yrt©£T© 

77"fy*yh -xr77fc, 

8ft© if y H7y-y©fl}fByyx74'j!jyX • 7n/S 
y—>3 y • Xr77X&fu§Bvyxra- F • U7r 
^^yh-Xf^^ *ft«fflfcxyhnt!ft*ffl; 

sftfta^fcyy^i/Tfes, as© if y h7u-yrt 
(?)fT©-»»oiy h n Vfimt*fto zv-yy 20 
77-Xr77fc£»TU 

y—>a>- Xr-y7*. xyhntfft4§ffc©ftgifc& 
£ 5'>jJW*#oflSre*S, tulBn- F • 7n 7 ^rt 
©fu!B&&©ffiB©!fl 1 ©'J Xh£, 51ft© tf 7 h7b 
-y©MfH^^"x7-)'*>X • /o;^->3>- Xr 
7 7fc Jtff L Tft/jSit 3 Xr 7 7t > 
31ft©tf7 HyU-yOfJfB^^xf-a-F • U77f 

• Xr-y7*, xyhnifffiHIftcttfcfcas 30 

iyyt^m-omx-h^,, fmti-Y • rwtm 

XDiSIBv^xf-i-F • , J7r-ry^y h • Xx-y7 
fcftffLT£fiSc-r3XT-y7i:, 

lift© If 7 h7b-y©itu!E^y-y77 7 • X-f 7 7 

T*fc§> BufBn-F • 7ny*rt©flaiB&»©{M©& 
3©'Mh*, ?lft©e>y h7b-yOMI3^ , J->7 
77-Xr77fcMTLT£$-r3Xry7^ *** 
SCfcfcWtti:**^ 40 

c»*« 2 ] tmm i fciB*o*acfe^T, tuias 

lRtf8!2©yxb£ft$1-5fii!SXr7 7tf, 

e-y h7b-y©tufB^U->7-y7- XfyWft) 

ti* -ram 

3 ] M$8 1 KE«©75fffifcJ5^T, fHB$ 
3 © 'J X h ^£fig-r SMIBXr -y 7W, aft© if 7 h 7 

b-y©BijfB>'^x7i'*yx • -fxu\f-\ 'S3 y • x 

4 ] mm i KB«o*aic*^T, 

Sift© If 7 h7L/-y©t9fB^^x7-f*yX • 7nA 50 
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buIeI© V! 7 b 7 U- > ©fljfB^ U - > 7 7 7 • Xr 7 7 
fcioT£rtSft*«IEJI! 1 ©'JX hrt©tufBfig(<:W 

fS-rs^y^UT-fes, Sift©tf7 H7b-yrt©yy 
#;l/©xy b d VfimtZft o ^7Xr 7 7fc , 
tfn©#*«R»«fr^ Sift©tf7b7l/-yrt©ffi 
lt©yy#/l/T';&oT, 8aft©tT7 b7b-y©MfBy 
y'-7Y £yx • 7p^Y— >a> •Xr-y7*{c 1© 
*«tt«fc«ftt*ifitti:bT, Sift©tf7 b7b-y 
©Hij^>^x7^*yx • 7n^y-y 3 y • Xr7 7 
^ ^a6x>hne??^t«ftftS/>*;l/%«ft>«Sc* 
§ ffift© -> y 3 , FirS©^SIlT'Mf Bifif^ 
fc&R-rsffitoy y#;i/©xy h n e^b*ff 3 * 
7Xr7 7t, 

-fr'n©iPWtmWo, 3- F77 ?©&&©&■ 

i©Wtm^o^ft©lf7 h7b-y©BufBy 
y - 7 w * > x • 7n; *y-y 3 y • Xr 7 7T-x y h 

#^©ffiB©S 4 © U X h 5-9-7Xr 7 7fc , 

sft©tT7 h7b-y©t9iay^x7-i'*yx • 7n^ 
y-y 3 y •xr77(f, 1 ©wattHtSEfttsillB 
^f(©MIBS l ©U X hOtWB«Mlfc#y*#»*'9-7* 
Xt77£, 

SftOlf y b7U-y©plBy^-7i'*yX • 7n/^ 
y-y 3 y • xr 7 7*> l o**«»cSfkt5iME« 

^©mibs 4 © y x h (Dmmwic * >fzm%v7 

Xr77t, 

SWB3- F • 7p 7 7 rt©«»Offi«OlWB» 3 © y X 
b%£(St§-9"7Xr77t, ftWtSCfc^Wtkf 

aw* 5 ] IS*S 4 fcB«03firi6fc*V^T» 
Mf3^y-y777-Xr77(i, 
Sft©lf-y b7b-y©MIByy-7^*yX • 7n/S 

y-y 3 y • Xr77t ioT^^ftfcyy^T-* 
or, mm 3 ©y x h rtottBtt«fcttjs-r*$/y# 
ssoey b7b-yrt©yy*>©xy h 
n e«Wfk*fr 5 +»"7Xr 7 7h , 
JSftOlfy h7l/-y©tulB^y-y777-Xr77 

xy h a vmitzntcisyxiim-Dmx'&o 
t, afe©e7 h7y-y©tuiB^y-y777*> 1 

OW»WBK:afl:t*«»-P**, Mlfln-F • 7o«y 
f rt©MfB^S©luB©S 5 © 'J X h S1r7X 
r77fc> 

5i£© e 7 h 7y- y ©fulfil y - y 7 7 7 • xr 7 7 
(f, xy h n tr^bsftfe-y >#;i/**f offft-pfto 
t, sft©tr7b7y-y©flflE^y-y777t?, € 

DOW*ttJ8*«foff»t?fe*» Mian— F • 7D7 if 
rt©MIB^©f4H©S 6 ©y X h ^4^t§^7Xr 
77t, *frT*ci:*Wafc-r*75rfe, 
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tufa* U -77 y 7 • Xf >y 7ti, 

Mian i © 'J x f £tufa* y*#»6nfcficioa 7 © 
yxFk, * 7*£tttt 6n**o mmvm 8 © y x f 

k{cy-Ft5-y7XT-.y7k, 

tufem 4©yx f#, ME*?*wt 6ftfctt«©» 9 
©yxFk, $v*mws.i*-oK'm<o'%\ o©y 

Xhk{cy-ht-S+f7Xr-y7k, **rr*ci:*w 

[§1*57] II*56Ua«©?j£(c*5^T, 
@E£©tf>y F7U-yM£ffl£ti3tufa*y-y7>y7 10 

trfiem 2 . lis, ?g7, ?g9©yxF©tufafig£itf£ 

U#£LT, S£©eyF7P-y©&©#©e-y F7 
U-yffl©fig©MiBI3 2 © U X F %4figt5^Xr 
•y7k, 

Mia® 6,«8,sio©uxh ©M£{M*j±8 l# 

£LT, 5!£©e>y F7U-y©m©#©lf<y F7U- 

yffl©fis©Miam 1 ©y xF^sg-r 5-9-7xr<y7 
k, 

IWB4««ftfcJ|llOUXhfr6, lCfltl^O 20 
«HRT?**, KME3-K • 7ny*rt©fc»©ffiR©ffi 
S^St§-9-7*Xx'y7 , k, £Wt3C k£4#Hkt 

[§1*5 8] §1*5 1 fcfa«©^ffitte^r, tuian 

1 ©e-y FTV-VJi, ^SilS^^otuian- F • 7 
n>y^7©«±fitr>y h7b-VJ:t)T©^©e-y F7U 

[11*5 9] M*58£fBi$©?j7£fc:}3^T, 
Mian- F • 7n-y ^cDtuiai±ffib*-y F 7b-yrt© 
4TO'>y^*iy bnlf^{tt5©«ffi©^ U- 30 
>7>y 7 • Xr'y ^*frf*c i:«Mli:t*#tt. 

[M*5io] n*«9ttB«©?3i£{c*5</>T, 

HuiaiSJ©i"J-y7>y7-Xr«y7{i, 

Mia^i ©tr>y h7u-ytM-r5Mta'>^-7f*> 

x • 7n;W-^a> • Xr«y7T% xy Fntfft^ffc 

vmtwyyxiimomx&z, Mtan-F • 
70 y * rt©^a©&B©tufB3i 1 © y x f ££$1-3 

^7Xr>y7t, 

tufaig 1 ©e-y h7b-y{c»t5Miav^-^a-K 

• ^)77^y^yY -Xry7T% xyhntf^fb© 40 
#*fcft«->yj|0P*fcoffi3rc?fc5, KME3-K • 7 
n «y 7 ft©«©{ut©tufe!g 2 © »J X F ^fiSct -5 
7Xr-y7k, *#f SCk^ftakt^ife, 

[11*5 1 l ] fcE*02fffifc*^Tx 
B3tai«I©^y-y7>y7-Xf-y7tt. 
Mfa«ffl©*y-y7y7-Xry7i?Mf{l7UfR ft 
^ftttiftWBftS/ yjp;l/tco^T. tufBxy h n eft 

^t5^7XT>y7T*feoT, «JiEWiR«fijbM ©* 
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)R 1 ©77^-b-y F-r§^7Xr>y7i:, 

R*tt£U WBftiSfMHRfcov^TJII 2 ©77?* 1 
(c-try h-r§-9-7Xr-y7t^fTt§^7Xr-y7 
k, 

tufES 1 ©77^*-lfok:-by ht5^7Xr 77k, 

tufasi 1 ©ti'7 h7i'-y^ffl$n§Miavyx^a 
— F • 'J77^y^yF • Xr>y7*, xyFntfft^ 

mmtr^^y^im-Dmx^. Mian- f 

• 7n 7 ^rt©flaS©ffi1I©WIHS 2 © U X F 

5^7xr'y7T*feoT, miimicwmtzmim 1 

©75 W 1 ©1£, i!5!e$&©MfafiSS#MfB2g 2 © 
'J X h icmhuZftZ £ 9 t«fig$n§-y7Xr >y 7k, 

tufam i ©tf-y Y7v-yimmzftmu^?-jj 

ijyz-fusW-isay -Xr-y7*, xyFn^ft 

^ffc©ttf$ k ft stWEs/ >#;i/*Kroff 5 , tufa 

n- F • 7n «y *rt©tufa$$[©{iB©tufag 1 © 'J X 
F^fiSttS-y7Xr>y7T'feoT, MEfflltBBat 

SHuta^2©77^iT-fey, fro, Miafiatcwa 

tStWES 1 ©77?*H?OT?*Sii£, SuK^©M 

fata^Mta^ 1 © y x f tun*** 3 fc^Msns 

•y-7Xr>y7k, **tSck*#ttkt«Sffi. 
[11*5 1 2 ] 11*5 1 fcKKOjfrttlcfc^T, tufa 
xy F nt?ft^k?£fr\ tufa^y^;b©xy Fcieft^ 
fkSfc»ll^b*ff 5 c ktf RfliT'fcsc fctflttfc* 

[»*5 i 3 1 m$m i tae«©*ffi fcfev^r, tuia 

xy h n e^kffi^tfftES/ y^7l/©xy f d mmt 

*mmT'&?x. sa©e'-y F7b-yffl©tufa^ 

lk, %2t, S3©yxF^figt5t3fBXT>y7 

t>\ m&Wv f 7u- y ©tufa -y7*x 7 -r#yx • 7 
wW—, y a y •Xr-y7fcftffbT£$Sft5;:k* 
^kt§m 

[11*5 1 4 ] Rt*5 1 3 KBK©35r»K*V^T, 91 

&©e>y F7i/-y©t9^2©yxF^^t5Huta 

Sfi© tf'y F7U— y## N W±©W««!8*^WE 
% 2 ©'J X F fcffiten- F • 7o >y ^rt©jIS©tufa{4 
«*jiiiPt«'9-7 > XT*y7'*Wr«ck*«Fak-r«* 

So 

[IS*5 1 5 ] f|*5 1 3 $ ft 1 4 {Cfa«©?3 ST- 

got, ss©ey F7u-y©tuta^i©yxF*4 

JSt§tufB73ffi{cfcl/>T, 

St£©lf-y F7*U-y#^N*»©**«il*fipO«» 
T'feoT, ^^©^4)iTNW±©Wfittl^^o^ 
fl»fl»K*fTf*«»T»**, futa3-F-7a<y7 

rt©ffis©^a©tufafis*tufa^ i © y x f ic&m 

W7ZTV7ZGt%£ k*»tktS*ffio 
[H*516] r^*;H5»©|gSi«a*^-rS3- 
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'V ^ytf'M^S^y F7b-yfcj!uiSn-F - 7 
a y Jt* ^ 'V F TV-V • 77"'; -y * t, 
i/>?-74fiyz • /n^-> 3 >-/Ut > 

St, 

Uffioe-y H7l'->©v'?-7i'#;/X • -fvuty- 10 
S'a xyYti\Zftmt<DtiMi.k%z>i/y 
#;U*»o«aT*5, 3-F • 7n.y*rt©ffi£«& 
©{ufi©H 1 ©>J 7 F£, Sift© If v F7l/-y©t5fE 
i/sf-7jjjy7. • 7wW-i/a y • /<7£ftfrLT 
£j£U ££©£7 F7U-y©V7*x*a-F ■ »J 7 

B«ft©fi»©S2©y*F*, 51£©t?>y F7b-y 
©tufSvy-^a- F • U7r^>^>h • /UtftfT 
LT4IU IfiO^^T'b-y07'J->77 7'' 20 

o$Sre&3, n- F • 7n 7 7rt©fuiElM©{4B© 
»3©yxF*, W£<d\£v Yfv~ycom^V~y 

— -7+i:> 

iutB3U©fiR>J7Ft, H2©ftgy7Ffc, H3© 
fitfiy 7 F fc*««W*e«3.-y F fc, ZGtZCt 

mm 1 7 ] n$« 1 6 fcK8©»iic*^T, 

iiufEfEtiax>y Mi, 30 
ButeUXF «**y ■?*-'»iaot^7 Y7°U- 
yn<D$m&l<DyZY%kf]LTfemU £6>£, SE 
K&SSn, fcttSftfclfy F7*U-^ (n+1) ©M 
E£ 1 © U 7 Y*nmc&tlt& ?7~)Wy 77t%% 

M!E'J7F «**y • v*-^tiaotlf7 F7b- 

4JSStl«!W*tlfclfvh^U-> (n+1) ©itutEil 

2 ©y 7 F *H«r {Cffl^tS 9~fhKv 7 7 fc 43* 5 
fc*j«Sn*820B1|3^2yhfc, 40 

MfEyxF • **y • t^oTHy F7b- 

>n©jfflE»3©y*F*AJjU ttWU St, Hfc 
£tf**l*««ftfctfyF7l/-l' (n+1) ©MfBIg 

3 © 'J 7 F *RB$K tHTJt § ^7;U^ y 7 7 1 & 5 <k 5 
K*Wi*n*»3©E1l3.-y Ft, *fi**tfc*tif 

l 8] l 6 fcBKOSetifcfc^T, ffi 

!E'J7F • **y • fj@©e-y F7b- 

y<D?v-y7v7°' /«*fclWB'»#;WDIWEx> 
hae«FfMb«ffoTV^IB, fWB3nStf»2©ya 50 
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[11*31 1 9 ] 1 6 WEIfiCSIlfcfe^T, tu 

ie'jxf • **y • stft©e-y F7^- 

y<Di/9-7^^y7, • >sa y - /U>f t#} 

IE > y *>©tuf Ex y h a mmtZ'ft? "Or HU M 

m3<DvzY*mtz>ctm®t?%m<, 

mm,Z 0] 1 6{CfE«©SBt*5^T, 

ftulHl©e«y h7l/->©HufB^y->7>y7 • /Ulci 
o T&SSnfctfflBS 1 ©'J 7 F rt©MIEfi«t»J5St 
SSft©tf«y F7U— >rt ©M!E-> V 40l/©x > F n e 

mm\£vY7u-y<Dmn/7-7j*y 

©e<y F7b-y©MIE'>yx7-r*>7 • T^u/W- 
is 3 y> /U*{c l ©WSttJUc^btSifi^i: bT^ 
i6xy Fa ^«F^«tifc^>jR^*i*oififlH!l«** 
1 3 ffiS© ^ y S , 3T£©^4)iT-tulEj£^ fc 
SI«tSffi«©'»sK;l/©x>Fnt:^b*, JSS© 
e«y F7b-y©tufE^^x7^*y7 • 7a/^-S/ 
a y • ; taft© e <y F 7b- ymir o t , 

SuiEyxF • pf^y • v^-i/>{i, 
«d ©2Brg«!g*8 o«ft-pfe o T, 3ift© e -y F 7 
U->©M!E>'^x7i'*y7 • 7a/^-i/ 3 y • 7 
r>y7ff\ xyFne^kSn«"»*;l/Tfe5, 1 

MIE3-F-7n-y^rt©lufE^a©fi«© 
*4©>JXF*4«t 

m&<D\£y Yyis-ytDM^yf-yjtjy* • ~fvu\ 
y-> a > • fc, i mwm^mtt 

S©MIE^ 1 © 'J X F ©ft«K * ?*tttt«¥8^ 
ffi&Wy Y7°\s-y<DttEiy?-7 -f fiy* • 7n/< 
y— > 3 > • ;U«f fc, l ©^t«SK:S{bt«Kieff 

^©huie^ 4 © y 7 h ©{sat at sfmvzmt, 

MfE3- F • 7a-y£ rt©^t©fig©HufE^ 3 © U 7 

[11*1 2 1 ] If MM 2 0 £8B«©8«fcfe^T, 
MfExyFae^^ti, 

Sfi©tr-y h7U-y©tu!E^^x7^*y7 • 7n^ 

MfE^ 3 © >J 7 F ©WSBtttfc WlSt*Hft© t£ -v F 
7 > © i/ >4-*;b©x y F a eff^ft^Sft© ^ -s» 
F 7V->©? y -y7-y 7 • /U*tfra#a*W 

u 

Huisy x f • ^*y • 

Sft©H>y F7U-y©MfE^y->7 7 7-^7*, 
31£©tr-y F7y-y©MfE^y->7-y7^ 1©W 
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<DmmMmm<D% 5 © y x f zmtzmt , 

SfcOtfv F7l/-y©iu!E7U-y777 • 

Ijffi© if yOHuia.^ y -> 7 7 7*-tfa ©£ 

tmi^}fo^l^5, MfB3-F-7n7*rt©M 
!E«t©{£B©i56©yxF££^£¥l3^ £tt 

MfEyxF • **y • T^-S^ti, 

*7£tttte>n/-cii7©<ufiyxF^ 10 

$ ^m^nrcw, 9 mm y x f t , $ vziwzn 
rc% 1 0 com y x f t fctufefg 4 © u x f * y 

BuiSyxF • • v^-^Ytis 

BufE^2, i?5, 87, S9©yxF©flHEffiB*Jttfc 

L#f^LT, ifcoiiy F7u-y©&©#©tf 7 F7 

S8, Hi 0©U;U©t9£fli«*Jt«Ltt 
£LT, 3gfi©lf7 F7U- :✓©&©#©£ y F7U- 
yffl©&B©MfEfg 1 ©'J X F*£jS*5#giu 
•ME&tSftfcS l ©'J X .1 ©W.«ttl£fto 
MC3-F • 7a7 7rt©^ffc©ffil©{£ 

2 4 ] m^M 1 6 icfEl©gBfcfc^T, m 

Em 1 ©e>y F7b-y#> mmm-DMi^- f 

. 7n 7 * ©«±fi e 7 F 71/- y £ t) T©#© tr 7 F 

•?v-y-e2b%<itmmt5m 0 30 

[»#52 5] M$g2 4(C|S«©gS{C*5^T, 
Mffix y F n e^gjftt, gflj© 7 y - y 7 7 7 • Xr 
7 7 • ;U*fc, Hulfin- K • 7n7*©M§E«±fttT 

7 F7l/-yrt©£T©5'>#;l/4xvhne«F'WH" 
SC -fSgBo 

[flt$g2 6] il*«2 5 £|E«OSftti3l/^T, 
HulEUXh -V*-S?+tt; 

fiulBH 1 ©e-y F7b-yffl£LT, ft)IS^^-7-C* 

flftfc*5*yjK;i/*Jto&8T*fc5, MfE3-F-7 40 
n y * rt©iM2«»©ffilI©fl<IIBS 1 © U X h £miiE« 
*3©* U-y7«y 7- Xf77- /<X*t»fc£j*t*¥« 

t5IEH 1 ©t?7 F7U-yffl©SJIETy-f-a- F • y 

7r-ry^yh-^x^ xj/hneft^fboftfcfcfc 

3S'y#;U*jto«8T*fc5, tutan- F • 7*7 

mmmmmm 2 © u x f t5fE«#j© ? 

y-y77 7-Xr7 7-/U*£jj£t3¥8i:, £W 
[11*52 7] H#J§2 5tia*©SaKte^T, 50 
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fulEyXF • V*-*y>{£, 

WEftRJ©* u -y7 7 7 • xr 7 7ft*f ityu<k ft 
^SftfcMBas/ytfMco^T, itufExy F o m 

ME&ttRStf 1 Tfcnif , $ l ©7574 1 fc-fey F 
&fco<At852©75^£ 1 ic-by Ft5¥gt> 

MfEH 1 ©^7 V7b-yffl©M!Ev^^a- F • V 
«'>ysR;I/*jfoff»?*5, h«!E3- F • 7a7^rt 

©tusB^s©i4g©MiaH 2 © y x f %Mie««j© * u 

-y7yX- Xr77^b^X*4^t§¥IS^ 

fjfE^gj©M!Efi«^MIEH 2 © y X F tiiAn^ns <fc 

mm, 1 ©tT7 h7i/-yto^TMfE>'7x7'C *y 
x-7n/^-i/ 3 y./U*, xyFae^bSn 
*IWBS/>#^*»oflWe**, MIEn-F • 7a 7 
^rt©HufE«a©{4H©SufBH 1 ©'JX h^4^ctS# 

* t> ^ ftoWEffiBKBai" 1 ©7^7^-tfn 
MIB^©BufEf4B4MIEH 1 ©<J X F fc 

CH^S 2 8] if*« 1 6 tl3«08BtcfeVT, x 
y V a if^fb©MIESfi* , MfE^y*;l/©xy h n tf 

t^SBo 

[»*«2 9] H^fll 6tCfBa©St{c*5^Ts x 
y F d If «F^k08WB«B*<MC'>y5K;l/©x> Fotf 

iifi©e7F7u-yffl©tufEHK H3©yx 

F%14©lf 7 H7l/-y©|?iE^7x7i'*yX • 7 
oy^-iyay-AxtMTLTSfigtScifc^^fc 
t§SBo 

[»*«3 0] M£g2 9tBE«©gB{cfe^T, 
buISU X F • »J • V^-^Ytt, Ifioe-y h7b 

- y#^ N tt±ow*tt«*» ofufSSl 2 © 'J x F fcM 
IB3-F • 7a<y^rt©«a©MIBfi[B*jilintS#S 

3 i ] 11*5 2 9 fcSMOftWcfcwc, id 
fB'JXF • ^^'J • "7*-$;+ (4, gftoe y F7b- 
y##N*«©#1^4jf^, ^©iiSliT* 
NW±©W*«!i%^o«»T»*«, tufEn- F • 7n 
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mm 3 2 ] r i/tmmmmz^tz n- 

H 1 ©t?7 h7V->fr5m£©«Ttetr7 hTV-V 
A.i/>#;^e>fiSc§e-y h^b-XCBufe^i- F • 7*n 
7^%#fJ-Wc&©n-Fi:, 10 

n- Ft, 

h7V-y©'>?x7^ *yx • -furtf- 
■>3y'/W, xyhotfft^fkcftfifc&^ytc 
/l/£}toien?&&, MIBn-F • fnys/mmm 
^©{^©^©'JXh^ ?l£©tf7 h^b-yOM 

T%.!$.tZ>Tz!sb<D3-h't, 20 
Si£©l£7 h7°U-y©T^-^a-F • V7rJy* 
yh -/Utf, x^hneft^fk©tt#i£&3yy*;l/ 

<DiM<D% 2 © U X h fl£©k: 7 h 7V- ycDSufB 
V^x^a-F- U7r-r>^yh -/Ut^ffLT^ 

Sfi©e-y h/b-^o^u-yT-y/- iy 

F • 7"n -y ^rt©fufB$a©{uB©!fl 3©'J7h^, H 

&©tf7 Yyi>-y(DmitV-y7v7'^zic9cft 30 

LT£j£-Wci6©3-F^ 

MfBlgl©{£Syxk H2©{uS'JXK |g3©{ufi 

mt%?y¥*-$ • 7W5AS!,?p 0 
[«*«3 3] &fMt37"0 7^*3|-f^#;U 
©xy h n e^fb/jST^cT, 

mi<D\£v h7°u->fre>m£©«>he'7 hT^-yS: 

m&uv tvmmVv h?U-y^ iyhn^ 
^{k^ftSv^tf^Wt^ T^^i^itM®© 40 

mt^'Pfe < i: 1 o© U X h £ffl^T, MfB7*n 7 ^7© 
JHt©if>y hyu-yrtC^OtuE^y^Vl/^xy h 

MfE7a^©Si&©e-y hTV-ycK iyho^ 
SfcSn* ->y *>£W-T3> BufB7n 7 7rt©t« 
a©&H©'>& < 1 £> 1 o© U X h ^/StS^jSn.- 50 
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7 h i:, 

iu!B'>&< fct> lOO'Mbtffl^T, MIB7*a77<D 

m&vzy h7°is-ymm<om&~>y$fr*x-y h 

§xy hne^bt^nyea-^ • -fu9<7h%M 

tufE^Pv^OgftOtfy Y-fV-y^, x>hntfft 
#{b«nS'»Ji?;l/*Wt*, futB7a7^rt©futB<& 
|fc©fiB©'>&< t fe 1 0©U X h*4*-T5fc«)03 
-Ft, 

MfB'>&< fcfe 1-ocD'JXh^ffl^T, HufB7n770 
F • 7~uyt%mt>sy#>lZ^ybu\?ttmttZ>fi 

H i ©e? h7V-yfre>m£©«T{it?7 h7V-> 

m&wy vfv-y\Hx^yvum^\wmttts. 

H3©ffiB'JxHc$o-c y^=.7^±y7\-ynA 

h -AXfc, ^U-^Ty^'/Uiffc, MIBn-F- 
7o 7 ^ (D^S© If 7 h ^U- > OMbB^^^SO > 

«om i <d >j x h i: , gt£© e 7 h 1° u- y o«©^o 
h 7\s-ymm<D% 3 ©'J x h t «:4^t5XT7 
MfB4^t5Xr77*fi, 

u-y©tfl!B^^x7^*>x • /D/<y->3^ 
x^xy hoe^{k«nS"*»*;l/"P*«, 1 ©ws 

fflBB3-F-7"n7*rt©Bu!B&&©&H©S54© 
yxht, mtE<D\£y h7°b->©fjfB^yx7^^> 
X • T'n/^-S'g y • /U*K^-r5-9-7*XT7^ 

m&<D\Zv h7 P b-y©tulB->^X7^*yX • 7*n^ 

y • i <o%m)mkMttm&T'& 

5, Iift©e7h7 , i^-yrt©^©{i«©^i©'jx 

SSOHv h7*b-y©Bufay^x7^*yX • 7°VA 
7-i/ay ■ /U(f»fc 1 OW««SlfcSfkt5«a©«i 
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f zm<D% 4 © U X Mc, aft© if 7 h t* U- y ©mfS 
yyx7^yjyx - ^uAf-i/^y • /tt<f*£4ft&tt 

gft©tf ? b7b-y©yyx7^#yx • fu/W- 

i/ay •'tt4>lc&&©lfy h7~y-yffl©fiifi©i!ufB 
Sf?3©yxh*4$t5*7'XTy7 , ?-a&oT\ tMBJfl 
3©yxh^ m&OVy h7U-ym<D6im<DmiE3! 

*#o^©fiilfc, £Bfc<3-F-7n7;7©£T©fii 10 
1 U X h t £ a tilt t n% «y 7"t , 
Stft©lf 7 h7V-y©ffifB^y-y77 7'- ^Xtfx 
y b n e«H9fk«nft'»#;l/*»ofl»Tf*oT, S 
ft©lf 7 b7y-y©^y-y777 1 • /UtfKC 1 ©W 
igfleHtSfbtS^a^feS, 3-F • 7ny*rt©ffl 
Bfl»OffiBO»5©y^b*, Sft©l?7F7V-y 
(DtrV-yy-yf' /U^c^St 3+>-7Xt7 7^ 
Sft©tf>y ^7 , ^-y©£y-y77 7 , • Axitycxy 

hvvmitznr-yyxbzm, gft©ey vfv 

-y<DZV-y7v7 • ^xcf{cHfn©WS^ffi*^o 20 
3- F • 7"n 7 ^rt©HfjfB^S©fi«©^ 

lift© If 7 h7\s-y<0im9V-y7V7'rtZtyC 

tm*tntmit% 1 ©e«y x h zvzmmfr 
ofcsi ©fiiy xht*sa©e-y h7b- yfc-o^ 
Tv-btT, ^n^n^7©ffijiyxhi:, is 8 ©{5 
Byxh^t^s^xr^/t, 

Sft©tf-y hyb-y<DtulE^y-y7-y7 p - /*X*lc 

tuiH5^#^^4©fit«yxhi:, >^*(5rttft*» 30 
ofcfi4©fii«yxhfc£iji£©tr-y bTV-yKo^ 

TV— b LT\ Ztl?tl%9<DVMV*bt, JglO© 
fiEfi y X b t fcgx s -y-^xr 7 7* i: , 
Sft©lf7 h^U->©^y-y7>y^- /<X*fctME 
S2. 15 5, »7Rtf»90yxh±OWEfi«*Jttfi 

LT#f -aL> aa©tr>y h^u-y©t©^©e>y b7 

b-yffl©fi*©iOTBIS 2 © y X b § -y^xr 

Sft©tf7 b/b-y©* y-y7v7~ • /UtflcWE 
S6, £8Rt^l 0©yxh±©9JSE{M*Jt«l/C 40 
0f£U 8ft© If -y b7'b->©&©&©tf-y b7°b- 
yffl©fi*©MtBi? 1 © 'J X b *SfiRt ft* 7Xr 7 7* 

9!ft©tf'y b7 , b-y©^"J-y777 p - /<X*fc*© 

try h?i/-:/©fc»©iie£rtSftfcJs 1 ©yx h*> 

5, ■ 1 ©tlttjBfcftofcS?**, n- F • 7a 7 * 
rt©ffit©^©fitfi^Olt<^y r Xr>y/h, £W 

k • juytmt^yxkttz-yhtimmttm 50 
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m&<o\£v b^b-yrtr-xy buvnmtznr-yy 

lyxKc'^cT, i/>?-7jt]yZ • 7n^y-i/a 
y-/Ut, • y7r^y*yb 

t, W-y7»j-f - /U«f»fc3-K • 7D>y*©St& 
©If 7 b ^U->0«HE«»fl»©WES' 

fjlft©lf 7 b7°b-y©t£©#©tf7 b7°b-yffl©{i 
M©MfBll 1 © y x b fc, nft©e 7 b 7b-y©&© 

%<D\Zyb7ls-ym<Dm<D%2<DVZbt, Sft© 

if >y h yu- y ffl©fig©s 3 © y x h t 5 y 
xh • ^*y • v^-^+i:, 
tuiayx h • T^y • v^— 

b-y©MiBy^-7i'*yx • /D/iy-i/av ■ 
x*xy hnif^fk«ns'»#;i/Tfes, 1 ©wa 

5, MIB3- F • 7u 7 ^rt©fflE«a©ffil©S 4 © 
yxh^r, mtEQZv b?l'-y<Dm'&is7-7-<i3y 

x • yufW-i/a y • /u+^/a-rs^afc, 
m&w£v v-7v-y<Dm^>f=--7 j t>y7, • -fu^ 
y-ya y • /u^c 1 ©w«««cS{kt*ff»Tft 

Eft©t£v F7*b-yrt©fitB©^a©lg 1 ©y X 
h©fi?afc, S4©e'-y h7"U-y©tuIB->^x7^* 

m&Wv K7 , l/->©ME'>yx7Y*yx • 

y-y 3 y • Ax*t 1 mmmcmttmmm 

I BfuBOg 4 0 y x h t , as © e «y h 7° y ©Iff! B 
yy-7^*yx • 7n/iy-y 3 y • 

lift© e 7 h7lx-ycDff(fByyx7^*yx • 7n/l 
y-ys y • /UtWciji£©tr>y h7 , b-yffl©fi?fi© 

MfB^3©yXb^figt5#gT^oT> MfB^3© 

yxh^, sa©e7 h7 , y-yffl©fii©tu!B^2© 
yxhrt©ffi8i:, MlByyx7^yjyx • 7n/iy- 
y 3 y • /Utfxy h o if ^fbsnfc*> y#;i/*«f o 
m<omt, «<n-F-7a-y^©t<T©fitB 

m&Wv h7'b-y©HulB^y-y7-y7 p -^X4'x 

y h a if«»{b*hfe ! sy$bm-o$fflx*& ^t, s 
ft© e «y h 7 U- y ©SutB^ y - y 7 <y ^ • 1 1 
©tfittSUc^lktS^ST'SS, WIB3-H • 7c3-y 

* rt©MfB^^©fiti©^ 5 © y x b is© tr 7 h 
7b-yoMtB^y-y77 7 > • 

aft© if 7 h t 5 b- y ©tulB^ y - y 7 7 7* • / u*x 

ft© e 7 h 7* u - y ©tut b ^ y - y 7 7 7" • ^x n 
O^W««*»oflaRT**, M§B3- F • 7D7^rt 
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©fl&IB«S©tM©£ 6 © V X F aft© tT y F 7*b 
-y©flusB*y-y7y7 , -/U*4j£-t3¥ISk, 

aft©try F7 , y-y©flu-fB7y-y7y7-/uttyc 

ofcfl 1 ©ftg'JX Fk£aft©tTy FTV-y'fco^ 
TV-FLT, WenSgTCftBUXbfc, Jg8©{u 

aft©tr>y h-fis-yvmzzv-yTv?' /u^fc 

WE* 4 ©fM 'J X F k , * 

0 fcS 4 ©{&■•; XFfcfcaft ©try F7*u- ytcov 10 
T7-FLT, wetiSQOffiBUXFfc, gioo 
ffigyxFkfcm§¥&k, 

iiit© tr y f 7 b- y©flufa^ v-yjyf' ><x*k 

flufB!g2, fg5, J87atf»90'JXh±OlW3ffi«* 
JtKLTflteU aft©tT-y F7V-y©|£©#©t£-y 
F 7* b- y/B©{£g©fluiB3? 2 © U X F £ftj£t 3¥g 

aft© e y f 7y-y©fluia* y-y 7 y t* • ^x^t 
Mtas 6 , $ 8 & # ® i o © u x f ±©mi mwztrn 

1 u aft© tr -y f ? u- >©&©#© tr y f 7* 20 
]s~ymmmm% 1 ©u x h*4jjw*#afc, 

aft©tTy F7"y-y©flufB£y-y7y7 0 -/U'ty£ 
&©tfy F7u-y©fc&©Au1B&££tlfc£; 1 ©UX 
FfrB, 1 ©W««l*Jfo«ftT?fe*, KJE3-K- 
7D7^rt©ffil©^©tt^ , 3lt<¥gk, 

K • 7ay*£gtyy#;I/£xyFaef?Hf{t , t53 
ytfa-* • 7o?7A*£t33>lfa-* • 7W 
7^Sfi-p*^T, 30 

aft©tr>y F7*i/-yp , n?WE f ttxy bneiwts 
ftfc'yy#;l/*flro«S©$i k, S2k> S3 0fitH 
yxFfcftoT, yyx7-r#yx-7n/^— •/ay 
•/Ufc> v^'-f-i-K- U7r^>^yh -^X 
fc> ^y-y7y7-/U*k:ri-F • 7n>y^©gift 
©try F ^l^yowraHMHRolWBS/ >#;l/*x> 

lift© If y F7y-y©t£©^©l£y F7y-yffl©{4 
S©flufBI!l©yxFi:, aft©e>y F7b-y©f£© 40 
&©t£y F7u-yffl©&t©!g2©yxFk, aft© 
tr-y h^l/-yffl©ffili©»3©UXhi:*ajSt*ft 
to©n-Fk, *£U 

«n©|^JtUBi*«fo«»T*oT, aft©tfyF7 
y-y©flufByyx7^yx • /n/^'-ba y • 
x*x>haewF^fbsti5'»^i/ - e*Sx 1 ©*ri 

5, MtB3- f • fu vtftmmm.<r>m.o>m 4 © 
yxF£, aft©e>y b7u-y©Hutsy^-7^*> 50 
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x • 7n/i<7*-y 3 y '/U*ft)£tS3-Fk, 
aft©e-y h7b-y©BuiB">^-7^*yx • 7n^ 
y-fa y • 1 ©*ittJifc«fl:t*fl«-ei5 
§ , aft© tr -y f 7° u- y rt ©$$(©Gl1©ii 1 © u x 
hoffimc, aft©H~>y h7u-y©MfBy^-7^* 

yx • 7n;^-y 3 y • /U* *^*(*»t«3-K 

k, 

aft© try h7 , b-y©M!By**-7i , *yx • 7n/i 
y-y 3 y • ><x*t 1 o^*R»c«ft:t«ff«©l(l 
mm<o% 4 © u x f ©ti«{cw LTs aft©tr-y ft 5 
y-y©Mffiyy-7Y*yx • -fu/w-^ay • ^ 

aft©tr«y h7b-y©Mtayy-7^*yx • 7a/^ 

y-yay • /tt* KSftOtT-y F7V->ffl©ffi!© 
Buta^3©'JXb^fiict53-FT*feoT, flufBS3 

© u x f aft© try h7 y- y ffl ©fig©tiif am 2 
©yxFrt©ffiik, MIByy-7^7jyx-7n/^ 
- y 3 y • > y f n eft^ft s nfc y y 

o«©fiSil> *li<3-F- 7D>y*©^T©fil 
lft©e>y h7b-y©^'J-y7-y7- /^cfixyh 

nif^{t?nfcyy#;i/^if^, sbk, aft©^^ 

h7u-y©^U-y7>y7 , -/U*t 

mtt%3- F • 7D >y ^7rt©MIB^m©fuB©S 5 © 

UXF*. aft©H'-y H7'y-y©MfB*U-y7-y7 

:^x*^t53-Fk, 

aft© tr-y h~f y- y ©mib^ y - y 7 >y 7 • / u 

yhummtisnrzisyxiizm, si© try 

y-y©t(ifB^ U-y7y 7 • >«(lH!n©WKKS* 

ifo«at?*S, n-F-7nyy^©MfE«©{fi« 

©S6©UXF*. aft©e~'y H7b-y©8ulB*U- 

y7y7"-^xct : '(c^t§n-Fk, 

aft © tr >y h 7 y- y ©flu la * u - y 7 y 7° • ^x * t 

flufB* VZWf fe» 1 ©fig U X b k, * 4fr 

ofea 1 ©fi»uxhk%aft©try b7y-y(co^ 

TV— F LT\ ^n^nS7©fuSUXFk, S8©ffi 
l'JXhkfc^S3-Fk, 

aft©tr«y h7*y-y©flfiiB^";-y7y7 > - /utffc 

flHIB*^#^fcB4©fi[H 1 JX h k, 

o fcs 4 ©fifi >j x h k *aft© e y f TV- y t 

TV-FLT, *n^nS9©ffiHUXFk, ^10© 

fflB'JXFktcS*«3-Kkx 

aft© if y h7 , y-y©fl5IBy 'J-y7y 7" • /Utffc 

flulBS 2s S7atf»9©U^h±©iWE(W* 

jt«LT#&u aft©tr>y b7u-y©i©^©ey 
f 7 , y-yffl©ffis©fluias 2 © y x f zmt § 3- 

Fk> 

aft©tf y F/y-y©fluia^u-y7y7 p • 

flufBS 6 , S 8 SO" S 1 0 © y X F ±©Su!B{ifi£ KM 

LT^U aft©ify F7b-y©m©^©tr'y FT' 
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is-ymmmvmim 1 © u * h <rs 3- f 

®&<DEv h7\s- > ©Mf 2 9 V - y7 y 7* • t\7> 4>lc 
&©tf>y h7b-y©fc#©MI2£$?nf;:£? 1 ©u x 
hft»6, 10*«tt««»OflWr**, IWB3-K* 

n 

[000 1] 10 

*fr?fefe03yif a-^r • !7W52v£*rf-53yt? 
[0002] 

[fi£*©gffi] Srb^J P E G-2 0 0 0S«t»tS 

ffiOE^WKEtB^n, "1f «s«- J P E G 2 o o o 
■flM^bS^ri*- J P E G 2 0 0 
5^3 > 1.0 (.1 9 9 9^1 2E9B) £^5%M<DM 20 
(*W«WCttW« J P E G 2 0 0 0 m$) 

[0 0 0 3] J PEG2 0 00T'ttltt±Oa^3f-T;l/ 

©&* © 2 #7tgf $^ x-^HF ffilMf ff 5 C i: frU 

y7^y\Hc7jl-7it2ft% 0 #t^T\ &3-F • 7 

- F • 7n vt<Dmk%mt3.y V u eflFfffcEftfrL 30 
TMWifllfnSo xyhntr««flat, 3> 

h • v'ytfVl/h, ^©E'-y h • ->:/#;]/© 3 >r*X b 

ft©8{I©&B&a© 'Wl (significance) ' Mlt 

■3T«FSfcSh*. &&© 2)Sfi^ 
»Si[m, n]?**), K2JtffiHW40fc«MWk«tl 40 
Sff, &t©!gl©/>trn • k-y HKWIft^nfe 

fiftfccc^stt i icmttz* m i a, "x 

[m, n]" <D8®<D&mm<DftmmRMSilm- 
1, n-1], Si[m-1, n], Si[m-1, n + 
1], Si[m, n-1], Si[m, n+1], Si[m+ 
1, n-1], Sl[m+1, n]i:Si[m+l, n+1] 
{it, m, nfien^na-K'rny^Off 

mmmm*). sioa, $&x[ m , n ]©e 
>y h • yym i iwwfkstiiBWowatta-pft 

So cneOjEcfmKttttftftXCm, n]©3x3£ 50 
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[0004] gffiflHftbttCm, n]tfu 1003-K- 
7a-y^©S±&t:>y Vf\^yo>£x<n\Zv Y • *sy 

3<tU «{ftc«T{4e-y h?l/-:/©£T©tfy h • 
">^#;U*^btSo l ooa-F • !7*n-y7©&l£ 

yvztv~y<omsi^x\ wwmmtmtm<Dm<D 

[0 0 0 5] lf«y \--f\s-y<D% 1 <0AMtz/7-7J 
^yx-yn^y— >3>-/U (SP/U) fcnftf 
ti, \£y hyi^-y©^2©A7.{iv^f-a-F • 'J 
(MRAX) nfffft, lf>ybyb 
- y 3 ©> U tt 7 U - > 7 7 7° • / U ( N / 1 
X) MlftlS, S P/UcfT% tWfkWft^v h • *> 
>#;W4 i©W«*Qg*^Ti/^s*^, Me-y h • yy 

if t>T^*«^x e<y h^b-y©H'-y h • S/>*;W4 

^tsns. mr/u*t% e<y h/u-y©e-y h 
wlT'&nn ise-y h • s/v#;w*«HM:«n*. n 
[0 0 0 6] <:©3yr^K4??F^fb^t:>yhfc« 

icwwmmt^mmzn, nmttnr-yy^ut^ 
-y h •xh«j-A'\t±i^$n§o ??^fb«^©c©tr-y 
h • i/y$MWN l T% fro, *©Wfcttfl8#-tfn-e 
fenif, ^oftA/Uy h • yy$)ift®mt$tu fr 

EmmrctzK^m&iatfimmit-eu (o) ©f 

S-e*5. 1^5^1i:/U©ayT+xh^#if.-r 

[0 0 0 7] g*^#{ba5{4, PiT^©|5li;iI*T3 0© 
/U (SP, MR, N) ^©e-y b/b-y©tf-y h • 
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b7°b-y©^y-y7'y7- /U*-ifn©*i^si% 
-Dmx*&%, 3- F • 7a 7 *rtO!&e«S©ffil 
©^ 6 © y X F *Sfe© tT >y b 7b-y©^7 y -y 7 -y 
7'-/ i ?x*«-r53-Fi:, JM©if>y b^U-y© 
^ y-y7-y7 • /U^tiufB^^#Wfc^ l ©ffi» 
y x b t v ? feg i ©fifi y x b 

£©e>y b7b-y(co^TV- b LT, W?fti!7 
©f4«yxbfc, ^8©figyxbi:{c^x.§3-F 
t> Sft©e>y b7 , u-y©^y-y7-y7 5 -^x^;: 
MI2^ ^^tjfc^ 4 ©ffiB 'J X b i: , 7 y*f5r^4fr 
o /c^ 4 ©fuB 'J x b i: %®&<D ¥vY7°V- y ico^ 
TV— b LT> ^n^tl^9©fiBUXbt, ^10© 

ffiiyxht(c^x.§3-Ft> igfi©e~>y b7V-y 
©^y-y777°wu^t5fBS2, ^5, mmxs 

^9©yxb±©MIBfil^ltKLT#f^U sft©e 
>y b7'U-y©li©^©e-y b^b-yfliCfitBCtiilB 
^2©yxb^4^t§3-Fi:, Sfi©e-y F7V- 
y©^y-y7-y7 , -/U*tcMH3m6, H8Stf^l 
0 © y X b ±©M!BluB^J:tl5 LXmU 1ft© 7 
b7°b-y©^©^©H'-y b7V-yffl©14«©M!Bg5 

i©yxb%ft^t^3-Ft, ns©e7b7 , p-y 
©7y-y777 3 -/UcfJtc^©e7 Y7v-y<DtcH> 
©BuiE£j£;*ftfc!g l © U X b Kb, l ©#Stttl^# 
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oflasrefca, 3- f • 7n y *fl©tt*©«s<Dffi* 

[002 3] 

[f§E©H$5©J$£] *«WOVKO*»Ojff* U^Sffi 

[0 0 2 4] Xry^Rtf/Xtt»«*wtWi;#!l» 
*t£8o 1 «±<D^f ftfr©i&tt0ffiT*#,WfTfeti5 

mm t> , c ©tra© g n u&£ s 
fius*8o. 10 
[0025] *wm%icum<DmL^mw£i]&m 

LfrU KW*«#fc , T*fc»fc» ±3© J P E G 2 0 
0 0t«ar^^;I/H«OffiBfclfP»*#!iHL**^» 

[0 0 2 6] W% bV^ffit-Q^TOSttft KWfcltf 

ft, #^T\ cft&ffi$!*^/l>$#©&4fc:*fUT2# 
rc$ffc7x-7by Fg&*m>ft3 0 ^^T\ 

§ 0 #^T% lt7AyFii, &3-K«7ny*tfx 
> F a tfft^ffcSftSMKS 5teJ©&©3- F • 7n y 
*fc#SiJ$ftS„ 

[0 0 2 7]*fcH3fcI*rtl»J*i:, SlOMtt 

mmtt^m^tyu-^^-h3ooij^n 30 

tiAWfrtrfiSIBU #2rffitt«l£ i-©Xf y 7£HfT 

Ft, tv-yrvf- vzhtitmRt&tw&v 
mmmt»m%£it&o l*»u t^w, try 

F7V-yt#iiJ£ft3V-7.3-F • 7a>y^{i££ 40 
[0 0 2 8] 7aS3 0 0(i> Xxy73 0 2fre>&£ 

fbgpgcf, »tt3oott*»*^-^i/*4j«-r*o c 

©*Mr-7;Mift*§{k©*f«ii:ft33-F • 7a y 
fc* E9>J©&xyF'J{i, «ffSW9^«««*J$oT 50 
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^SCkftSt-tfo (0) fc-fey b£ft5. 

g? 1 ©/y-tfa • try hT^yflflWfcStU EylJ 

©ftfStSxyFUtf (1) tU-fev F£ftfctf, * 

0«s©Wjic«astt (i) fci^t^o ffijft©"ftffflj 
fcffctt, ffit©* o-y7v7nmtwptM)fc 

[0 0 2 9] SfcttWfcaB*, *£i£K: < fcoT, #8 

WS-Vi/if-y^ijyx • 7a/^—>ayyxF (s 
p>jxf) , vy-^a-F- U7r^y^yF • ux 

F (MRUXF) RZfi' } )—y7'y7' UXF (NUT. 

F) fc£WtBft§3o©yxFtf£$sft§ 0 cm 

©yxFfcfi, 3-F • 7n-y^7©|EHrt©, gift©/* 
x*8*tfk©*f«!fcft3tfy F • ^>y^;i/©fiB^f 
ft3 0 W*tf, i/^~7-< fiyT, ' yuAf-isayV 
Xhttt, 3-F • 7n<y^©|5Hrtt, aftO*>^- 
7^*>X • futW-i 'say • /<^«WWfkOW*i: 
ftStTy F • ^y*\>U©t^T©<4«l>XFtf#3:ft 
3 0 try F • -»^;!/©figi;^3ffl^{i> *HB$ffl»T* 
^©try f • yy#)W^*fc$L?%%$mm.<o 

fc, cft5>©'JXh©&4©iGBrt©{iB«, 3-F- 

v/^-f*^ -70/^-^3 >'JXF (SP 
U7.F) tmM7T^y^yh - UXF (MR 1)7. 
F) fcti^ffeSo -73, ^>J->7y7- IUF (N 
UXF) «3-F • 7n>y^©ifflrt©-r^T©{iS£ 
U7.FU y^-Ba • e-y h*#o«±tt©ey F7b 

[00 30] S PUXhtMRUXFttt, ^gtlSC 
T S 6 ft 5 fit S©ii*P MUSS 4:tc<fc0 *7j ffi©ffiS*l 
IftSilfc^Tf 5o Iia©NUXF{iSffi© 

s p t m r v x f rtfc^&tiT^ftvHM&atr <fc o fc 

[00 3 1] WS63 0 2^ 3-F-7ny*0£SHS 

SA^sen^ H'y h/b-yt^ffl^ns (30 

4) o ^©Xry73 0 6T% 3— F • 7ny £©£y 
FT'b-yA^xy^^ti, H©e«y F7b-y*^© 
fp{cl±ty>-tfn • Ify hSW-aT^SfrtfttSSn 

[0 0 3 2] ^^T% *£ffiliX-fy7 , 3 0 8'\l*, 
C©Xry7 , T-g±fiey F^o^y F7b->*W 
-^U-^7y7 > -/UrtT'Xi/FPtr^k$n5 0 
MftWtca, />tfn • tfy F©ft±{Sey F^#oif 
>y h/b-McK-TStr-y F • -/>#;Wi>ho 
trft^k£ti3 0 Cti<b<0\£y F • yytOKi, MAtf 
H2tB^©<t5K, BBSOj&ttl^xyhaeiWKk 
^n§ 0 x>Fne^kXry73 0 8«, XtstL 

Hie K3>r*XFttJ PEG2 00 0(CfifoT»l 
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xt©$?«ffla©*JS5i:fc3GEi©yx h#£$sn> 
^wjaai^rifcftSo s$©^y-y7-y7 , -/u 

*OBlt 5ffiStf9lft©M R'JXl- fcigjta* 

ffirflft^Sf*. cn5©ffiHtt£&©SP 10 

yxMciiiraSftSo 

[0 0 3 3] Xry/3 0 8©£7& *Sttl4WJE7 

tci?*oey vfv-ycy^y b • */y$A,mmz 
fts 0 

[0034] %^x\ ttmt. wmtzz-y v • yy 

t;;«otT7 h^u-y^y^-7 j fry* • 7n 
>W-i/By •/UT*$aai"3Xr>y7 , 3 1 4^1ty 0 20 
C£DXr7^3 14T% Eft© S P U X MtyDffiWcft 
JStSSift©^ bTV-yfi©^ h • 

vhoifflreffcsnso sp^fb/U3i4*, e-y 

h">y»ffiIt*^LtAMLfei^, *©1 

jitsffiHA^fu^MRUx MciiJta^nSo 2in©ft 

^ft:*»ttSfc«)fc, &©* 'J->7y^RF§ft/U3 
1 80^78, t©SrU^MR'JXH4&ft©MRyx 
bkflf^^na. SftSPHHIfcU3 1 4ck tf-yh- 
• ->y^;V*^iST*feSi:i:3b«PJWLfci:f, *7J©4 
* Otae-y h • S/yjJ?;KDffit (P) VffiiW&m 30 

ftjrr*. *^t, t-trnts mim^mm (p) 
6it>STU^spyxh{cji<ipf5o s 

41l7*©{>it (P) ©ttfc**Cft5©3Rj*ffi«© ' 

^•r no*w«e«*tsfiEo s p i) x h fciipt*. 

#jEfi£fil8T£tlfc£ft© S P U X f©H3s3l 

fb£?T-5 0 SPfffflyU3 i 4*. Hfr£ 
nfcsft©yx h s p tsfi^MR y x h tzm^xn 

UXhC&SfclJM&tSo 

[0 0 3 5] S Pft^fb^X 3 1 4 ®£7& *^'ffi{± 40 
V^fa-F • 'J7 7'0^yh?5^fb/'U3 1 6^ 
lt? 0 1 6T% V^-^a-K • U77 

-fy^yh • yxhrtCffiWcftJStSlift©^? h7 

u-yrtct^TOtr-y h • ^y#;W'iy hnfc!fr# 
fb£tis 0 

[003 6] M REHf {frU 3 1 6 ©3S7&, ##ffiti 

bv-yyv-rmto^z 1 s^lfto *y-y7>y 

7^fbXr-y7 , 3 1 8T% (i»@©«H§fly<Xif>£j« 

t%m&<D£"; h-7V-yrt©-f^T©try h • yy# so 
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h o e^tsns. 7 y -y 7 <y TWffly < 

X3 1 8*, e<y h • S/ysK;I/*^STfe5C fc*«PJW 

$n§o *££fiiffu*MRyxhrt©{Myxh0# 

l«^'J-y7>y7- UXhfr5fflllfc£tU StLvSP 
UXMcilAD^tiS,, IfL^MRyxbtffL 

i> s p y x h a* n* nsift©M RyxF-£:spyxh 

fcflteSft*, #^T\ 8rL<0f££ftfcMRi:SPy 
[0 0 3 7] 7 'J -y7>y 7&mtrt7>3 1 8©5£7 
£tf>«iJ£7P-y7 3 1 0^\M§ o fiJSray^tfH 
£&&3ify h7b-ytf#ftL&v^f£#7j&«i?7 

t* (3oo) o »att4, *^af4, m±.®.£»jvy 

]s-yfrmfe<D»rmv b7u-ytx^my b 
Z$ts£vb7ls-y*9m?&£tffm&L\<\ v» 

Vegas*. ««ft«hftev h -xhy-A 
>y ^iWBtjBint § . Sit Sfc «t o Tg±ffi e -y 
h7b-yi:F/f«©«7filf-y h7 , U~yfc^#3£Sn 

[0 0 3 8] Mm4*%ffl.tZ£, H3KB!S©xy 

h a if i5#fbffii?ffl^5nss«i©^ u - >7 >y 7??^ 

fbXf'y73 0 8©7D-^-v-h*^?nTl/^o ^ 
y-y7-y7^fbXr>y7'3 0 8tt, *©*{cW^e 
>yh*j*o*±tte-yH7'U-y©ffla*l»!i&tS. 1 
W©^ 'J - y 7 -y 7£H§ibX7 y 7 3 0 8 ©MMttlc , 
i/>f=.7>( *yx • 7a/^-y 3 y (SP) yxht 
7^fa-F-'J77^^yh (MR) 'JXh«^ 
T'fet), t^T©»4il©^y-y7>y7-^Xcp^ 

^ib^nso £<D\£y byv-ytommcD^x, i 

#]©^y-y7>y7 , £H§{bXr-y73 0 8ti, WT©» 

3ST'fc5S£, *©«at4MRyxi-Kiiinsnso 

( 2 ) *©^i{© 3X3 ©ifi«©^-f n^©«a*^it 

©^atispyxhtitosnso 

[0 0 3 9] S^©^y-y7-y7^bXr-y73 0 
8©*ftfc, MR'jXht S Pyxht(4^±*fc©i; 

% 0 , ^©Xr «y 7ffl t LTwaati&nmifi-cw* 

%o ftffi©^y-y7-y7 I ^fbXr-y73 0 8(4, t5 
fflaxr-y74 1 2 *C©t:-y h7U-yrt7^S©# 
tT-y h • i/y$)\,Z&mtt%Ci:lM, 91 
fiEMJSattiTi^ (4 12) fl»©£fttflcHtSllt 

fe«ktf, *ntfias©3x3©ifi«©iBHrt©tt*© 

Iffiljfi^tcMTSlfffi^^^y ttf jAtyc fctcj; 
"9, Cti6©WI«Wfr*. ttTSSfciMlfclliWt 
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**UttMir*3tt5lMi«aic*S. 7<J->777 ' 

0, 1 8fp\ fl«*MRUXHciP* 

S^6\ *tii:t, S PUXMcfax-S^tfrfcio^ 

[0 0 4 0] «fflO*U->7y/RH*ft^ryy3 0 
8fcj:77- 7n5/-: 5?*T»fc»K ftSfte-y h^O^t 
^Og±ffilfy h7b->£»TS±g&£)£ 3 0 0 

iaotwfflsns. ga©^kxr7^3 0 8(i io 

Xf-y74 0 2fr6>$&£ So &^T% 7ni/ 
-^■Wigfti j tmHkt> lt-by h£ftSXr7 
74 0 4 t40 6^1ty o SERjtifla^^fcl/C, 

^J-:y777i3H§{tXT773 0 8tf J PEG 2 00 
0©j£SHTo-F • 7ny*o£y Y7V-yW\t 

x h u 7 7£*aat s c fc^iifcft*. 3- k • 7a 

7 7fit£7 h • y>4vl/©NyK>MX h D y7*fto 0 
MfcNOffitia-F • 7av*0iMX*fcJSUTS«rt" 
So 20 
[00 4 1] #t>T% mKDtV-yTVfnmiZT 
773 0 8(iTO£7a-y^4 0 8'\l&, CCT\ Xh 
U v7* j]*?y$ i 1 W±*\ 3- F • 7a -y 7rt© 
X h U >y TMOHg&ttTPfcSfrg 5 frO^i -y * tfff 
frftSo !pJ£7ny*4 0 8!bVxX (R) ££Lfci§ 

fttt® 7 'J - > 7 7 7®^<fcX f 7 7 3 0 8 
7n-y*4 1 C\lt? 0 ^l/^T*, fij£7ay7 4 1 0 
its Wi^y* j 3- F • fuyWV 1 J-X±T?fcS 
2>\ WNOfflfcttT-eftS^f-iy^t*. W£7a 
7^4 1 (1) *3fiLfc»^ 30 

>777ft^tXr773 0 8fcttMaaXr'y74 1 2 
'Nl*, £©M$aaXr774 1 2fi ; £©e7 ^7^- 
y<Di#@<0XHjy7©j#I©!flJ£ffl$!laU 
U fcflHR**£jM?<, c ©ftfflUXrv 74 1 2 fco^ 

3Xr7 74 1 2©£7t£> !W©7'J-^7>y7^ 
{bXf-y73 0 8«Xr-y74 2 0^1tfo «5£7a-y 
74 0 8 t4 1 0©a-S©^-ftl^-73*V- (ft) * 
jgLfc#&, S«J0* 'J ->7 >y7^fkXr'y 73 0 
8tiHU®aXr-y74 1 2t/Vf/«U Xr«y74 2 40 

[00 4 2] n^ic, m<DW-y7y7m<tZT 

7 7308 «|ij^7n >y 7 4 1 4 'si*, £C T*X h U 
77- rt^y* i *«2fiU:T*»o (M+ 1 ) WTT'fcS 
fr£$fr©?-x'y*#fTfcft3o fit, Mtt3-F-7 
ny^rtOXFUv7o«»-e*So WS7n>y^4 1 

4 6WXX (JO *iILfc$£, »«J©^U-y7«y7 
^kXr>y73 0 8{iW^7n<y^4 l 6^1*, n 
**y* j#3tt±T% fro (N + 2) WTT&Sfrif 

5 frOf- i 7 7 tffTfcft*, (B U N(iX h U «y 7rt© 50 
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BlOlHtT?**. ffl£7n«y*4 1 6*VXX (JO * 
Jgbfc«a; l«]©^y->7>y7^kXr«y73 0 
8(i, (i-1) #@©XMJ'y7<0 (j -2) #g© 

yij^t®a-rsmaxr7 74 1 s^it?. max 

r?74 1 8**, ^t'JfcKfctf iiS ftfefflttfefWl 

UXFfcin*S^£frfcO^T©ft££fT9o £©Ml 
axr-y74 l 8teotvr06*«!8Lfttf5£tTS& 
EPMfflfc&ji* So »axr>y74 1 8<0^m 1 
1?] <0 7 'J - > 7 7 7ft*f{ t X f 7 7 3 0 8 g X r 7 7 4 

2 0^1^0 W^7D>y^4 1 4 £4 1 6<D'5^ v ftt 
fr-73*V- (ft) *jgLfe«^» 77- 7ni/-i/> 

3 0 8(iCOtg5!iaXr«y74 1 8^W;UU Xr 
«y74 2 0^E^l^ 0 (KDcfc^tLT, ffMaXr-y 
74 1 8tf (i-1) #@cDXhy>y7© (j -2) S 
IOM««abT^*l, M©axr-y74 1 2(iiS 
gcDX h y -y 7© j SicD?iJ?:Saat§o 

[0 0 4 3] Xr>y74 2 0fp> «ffi©^y->7'y7 
^ftxr'y73 o BWWpy* j % i iZWHtit 
So *lr^, lW©^y->7y7^fbXr«y73 0 
8 (iWS7o 7^4 2 2 * C T?ylJ* •> > ^ j 

(N + 2 ) WTT'feSfr H 3 ^Ofi7 ^7frff t)tlSo 
fi N (iX h y -y 7rt05<JOlHRT* So I iJ£7n 7 

^4 2 2*wxx (jo mbfcw&, motv-y 

7 7 Tft^ffrU 3 0 8 fi*©5ij j ^Jaat S|iJ^7n 
7^408i:4 1 4^\MSo |iJS7P7^422 
*V- (ft) *jgtfc«^, S«JO^y->77 7^ 
fbXr773 0 8{±Xr774 2 4'\l^ ?"CT*Xb 

y 77 • i it 1 fcit^^nso ma 

iDZV-yjy ffimt* t 7 7 3 0 8 fr ffl£7a 7 * 

4 2 6^1*. ^CT'XFy77- tlty* i fr (M + 
1) ELTVM>ZfrZ5fr<D?-x'y9tffit>tiZo fit, 
Mtt3- F • 7a 7 ?rt©X h 'J y 70H8aT?&5o W 
S7a7^4 2 6*VXX (ID *JgLfe»^, ^© 

^ y -y 7 7 7??^fi:xr 7 73 0 8 &#©x h y 7 7 
o*6&5iaa©fe»fcXTy74 0 6^MSo 

[0 0 4 4] ±jfO=t9{C, ^U->777^bXr 
y^3 0 8tt^tUfc»*aSftfc1IHI*ll*atT, 

^%MRUxht^s^t*\ *fti:t>, spyx 

hfCjta^S^ffrtO^TOft^Tyo cO^'J 
i±, UftOX h y 7 7 • 1/-7X ^ , HU0OX HJ 7 7 • 

i/'yx^, ^oxhU77- -xh7, tuigcDx 

h y 77 • • X H7, fe«fctfMlslOXhyy7' 
y4y 'XY7<omztz.Z>o 
[0 0 4 5] M@OXhU77- US^X^fcSftOXb 
'J77- py'X^fcfi, 4 0©tffcNy1J^WtS4 XN 

u^x^E^jfc ur^^tfig^nso ccommtsn-? 

4N©xyhy^tSo BUOXhy77- Ui?Z2t 
m<D* h 'J 7 7 • l/^X ^ frP>*S*«^«^7;U 
• A 7 7r "J y7Hct LTlStltSo M©X h y 7 7 
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■l/ f J7>2<D4-D<?)'nlt. ZftZft, 3-F*-7ay£ 
© ( i - l ) #g©X F V •y?<DMm%4?<Dftictt 
JSU M©X F 'J y 7 • UVZfHDNmita- F • 7a 
y?© (i-D #g©XHJy7©NyiJfc*ft5-fSo 

H£©X HJ y 7 • 1^X2© 4 OOfi^ft^ 
ft, 3-F -^n^^OiSgOXh'J-y/Ol^-r?. 
4 0©ftfctttSU S£©Xhyy7- l/v>Xy:©Ny1J 
ttn-F • 7ay£<D i Sg©XHJy7©NyiJf;:ttJS 
t So tu©X h 'J y 7 • bS/*X $tm&<DZ F y y 7 • 
l/v^cD&xyb'm, 3-F • 7ny*0ffiSfc# 10 
JSLTfey, 20©tTyFN, S££t5 0 StTyh 

£*t 0 N tT-y F fi^-cDxy h "J fcftJS* 5«8)!>*W£ 
m.(T) 3X3 ©j£${C#£7 § *» if 5 o US© 

XF'jy7- Vz?Z$lt, t&fflgxf y74 1 2 4#il 
Wfc»f«ft*. «*tf, i#g©XFyy7©j#g 
0?iJOMKLa4 1 2 4>s SfiEOXF'Jy?' b'7X2© 
j #g©yij© S fc: y F #H§r£ft, 3- F • 7n y ?0 

i #g©X F V y^O J #iojijoff»osaiifttisi; 

TfllStSNey F*9»J ( j - 1 ) , j , (J + 1) K 20 
OtvTMUfSftSo 1 #g©X F 'J y7©lf£©ylJ©M 
MS (Xr-y 7*4 2 4« ©5t7&, SH£©XF'Jy7 
• l^X£©rt£#i!u©XFy y7- l^Xy^tt}? 1 ];* 
ft, gfc©X F y y 7° • U*7X*©N, S Ify Ffct-tfa 
fcy-b-y FSftSo LfctfoT, (1 + 1). #g©XF 
U y 7©iw$fla<t'©M©X F 'J y 7° • U^X^tcti, i 
#g©X F U y TtettTSSftOX F U y 7 • U^X* 

o^feaaw^sn*. Busaaxf-y74 1 2*m# 

g©X F y y 7ffl©S£©x F y y 7 • l^X#£Mfi 
*|p|B$fC, $ffl9 4 1 8 t±M©X F 'J y 7 • l^7X£fr 30 
6N, Stfy Ffc^#fflLT^S 0 
[0 0 4 6] BU®©XFyy7°- ^'fy -XFTfc^© 
XhUy7-7-r>"Xh7ttt, lxN^7y-Xh 
7>LtMIKMo hu!hI©X F 'J y 7* • 7^ > • 
Xh7i:^©XFyy7*-5'r>-XF7fc^^S* 

@©X F y y7 • • X F7ti i #g©X F'J y7 
©£ 1 ofrKJftS* 3„ MIhIOX F U y 7 • > • X 
F7tt, ^OffiBOSxSOififtrtO (1-1) #g© 
X F y y 7©»f£©fT EWS«a*lf c T, 40 

1 #g©X F "J y 7©£? 1 OfTrtOlNWiEffROffilO 

mmmmzo #©x f y y 7 • 5-r> • x f 70 

frtt, ( l + 1 ) SgOX F 'J y 7©H l VfilcMfat 
S 0 ^©XFyy7- «Xh7tt, ^©{£10 3 
x 3©fi®rt© i #g©X F U y 70«ft©fftt3tff 
»*«pOffl«T?«oT, ( 1 + 1 ) #g©X F 'J y 7© 
$g 1 ©ft 0|^««Offi«05»fl»*«IW-*. 
ft©if£&, ?J#*f& J P E G 2 0 0 0<DMMMV?4 
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5^>-XF7©7c^*Mir*^*ftSo i#g©Xh 
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©XHJ 77- U5?X^rtK«p)£?n*o Sfc, Xr7 

75 3 2*, tuMaXr774 1 2(Cj;oTMlll©Xh 

y 7 7 • y • x h 7©a«E©*«*«« *> Htfpn*. 

^6>{c, SOO^JS^tit^TtlJlHioxhy 77- 
^•Xh7©ftBS / \-fit'>7h5n«. Xr775 3 
2©^7», MJaaXf 7 74 1 2WJS7P77 5 3 
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77- y^y • x h7«Nf T*©*ij#^£g!Md&& , rf 
5o MMaxr774 l 2*^5»Jj = l, Nfco© 
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TPftfasnst, mWmZy-yfA 1 214, WS7n 
5 3 0OH, fu[I]©Xl-y 77- Xh7ft 

y 77 • l/7X*(cA/7£tl> fu(H]©X h U y7 • 5<f 

C0 0 5 1] ffl£7n7?5 3 4(4, MMaX7774 

J#BOj>jOifK»C#«Et**»29*»*t>J£r*, ffl 10 
£7n«y*5 3 4*Vx* (H) £jgLfci§£, BuSflS 
X7774 1 2(4X7775 3 6^1^, fct*© 
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[0 0 5 2] *fcH6fc@*(Ei;Si:, H4fcJBjWlT 20 

(i - 1) m<D7.hVv7(D (j -2) 
#B©£iJ©ft£aax7774 l 8©7n-f-v-h#£ 
6(cf»c*£tiT^€>o Su$ l^ct^c, fufflaxr 
774 1 2tfi#g©XHJ7 7©j #@©5>J£fflgb 
fM»lX7774 1 8(4 (1-1) #B©X 
h»7y7© (j - 2) #B<05lJ*jaatSo 
[0 0 5 3] 1 8(4X7776 0 2fr 

X7776 0 4'\j§&> ^CT'fgStposition 
Hi (1, j-2) (C-b-y h£tl3 0 C deposit ionl 
(4, «fflSXrv7fcJ:oT^£ftSiffl©Xhy<y7 30 

Xrv76O40SS7& &JfiSXrv74 1 8(4X7 
776 10^1*, ^£7MIh]©X H7y 7- 77 y- 
X h 7©3teSfc«*te nfcx> h "J j^teRSn, SShe 
adSP©if£«iWSn5o C©«eadSP(4, igS&g© 
3X3 ©)fi®(c£3 i #B©X h >J 7 7©*(c£iHM 
ftfco ( i - 1 ) #B©X h U y70iffcfilfll05>J** 
5o tuSOX h y 7 7 ♦ 77 ^ • X h 7tf£© 
i§£, X7776 0 6(4«eadSP£?/Kc-ti7 ht 
%o 40 
[0 0 5 4] X7776 0 6©£7&, &fflSX7y7 
4 1 8 14WS70 7*608 * C 7«eadSP 

= (j-2) frE?ftvD7x7 7tff7bn3o W£7n 
7*6 0 8*>WxX (R) *iILfc*fc, f£®ax77 
74 1 8(4X7776 1 O'xji*, *CT*$Spositon2 
(4 (4, headSP) K-fey h£n« s C©tifcpositon2 
tt, ( i - i) #B©X b >J y 7rtotry h ■ *»#;l> 
© (ff, yij) *jj*U K>^;M4i#g©Xhyy7 

D-y^6 0 8*V- (ft) *£LftlB, C©g$posi 50 
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ton2«7;WC'feyh2ft3 (6 1 2) . X7776 1 2 
tMLax7774 l 8(4X7776 l 4^1 
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[0 0 5 5] X7776 1 4*, &fflSXry74 1 8 
ttg»positionlfcpositon2*JtRU J P E G 2 0 0 

0 ©^SJHT'pos i t i onl pos i ton2 i *) M (C t 3 
23fr*fJjet*. #ft*S&6(4\ WmTsTVfA 

1 8 (4 lESw i nn i ng_pos i t i on ft {C I£Spos 1 1 i on 1 

tSo #€t*tttltt\ MMX7774 1 8»i 
nn ing_pos i t i on \C I£|&pos i t on2£&8fif 5 0 Xf 7 7 6 
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M13XT7 7(47.77 76 1 8^1*, %C 
T'headSP{cWfSt5MHI©X h U 77 • y • X f 7 

wmim*) ^ns, hijsox h y 77 • 

> • X h 7©S t) Oiy h 'J fift®^ 1 fc^§^ ->7 h 

£n%o X7776 1 8©^7tt, «axT77fix 

T776 2 O'Nji^, ?-i:T^i(winning_position(c|§ 

tt^nftffiBtWJStawox h y 77 • 1^7x21*1© 

fflBfc*5Nl£»yH4 (1) K-byhSnSo X777 
6 2 0©^7fl, »3Xt7 74 1 8ttWS7ny* 
6 2 2^1ty 0 fJ«7n-y^7 6 1 2*V- (ft) *igb 
fcl^, «SXr 7 7t4WS7u 7 ^ 6 2 2 

[00 5 7] WS7n 7 ^ 6 2 2 tt> ^mwinning_posi 
tiont^^nfcfiBfc^fStStuCX h y 77- 1/7 
X^ft©fitS©Slf7b^ (1) 7fe§^H-5A^7x 
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^CT'^ISCwinnin^positiont^^nfcfiWiMRy 

xhtcjiira^n^ X7776 2 4©^7tt, fi«aax 

77 74 1 8(4*^707^6 3 0^1^0 |iJ^7a>y 
*6 2 2*V- (ft) maX7774 
1 8 (4fiJ^7n 7 ^7 6 2 6"s!tT. WJ67a 7^626 
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»?tlfdufi(4S PyXh(Cj|<lP$n5o X7776 2 
8©5r7&, ftfflaX77 74 1 8(4*JS7n-y^6 3 
C^tt?. «£7ny*6 2 6*V- (ft) 
^> m®aX77 74 1 8(4WS7D7^6 3 0<\m& 

[0 0 5 8] ¥iJ£7D7^6 3 0[4, (J-2) SB© 

fr£7x7?T3 0 7*b^, WS7D7^6 3 0(4, 
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X7-y74 1 2tt, tt@©Xhy>y7- vl'y -Xh7 

W*«»t*ci:fcJ:01l*©»I*ff3. cn&© 
IMfjfcjfifttt ( i - 1 ) SB©X h y >y 7©f5!H©M5!l 
iXf -y 7T*?f ££4a, &©x h y >y 7° • 7^ y • X b 
7fc««Stl, ( i - 1 ) #g©X h y >y 7©fu$aax 
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r-y 7°3 1 4^M^nfctil5^6^f § (7 0 2) . 
tu0©SI]© ^ y -y 7 >y 7" • Xr -y 7° 3 0 8 Xtt 7 'J 
-y7>y7??^fbXr-y73 1 8fcioT, C©*US? 
t;l/©SPyxKi4fi!tSnSo SP^fkXr>y73 
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[0 10 0] 7r 771 1 0 8O^7ft, ^'J-777 
7^fb/U3 1 8«WS7ny^ 1 1 1 * 

c^^bsnfcsfto^y h • *yy$)\'ftmn.-zhz> 

ftZStiW'f-x.yirffntotiZo $\fc7uyir 1110 
*V- (ft) ^'J->7 7 7?vHtffc/U 

3 1 8t4, 7y-7777- UXMtyD&Offifi (t>L 

#ftt*»^) ©saa*fTafcJ6(c^7D7^ 1 1 o 

4^\M§o -73, W^7D7^7 1 1 1 0AVX7 (X) 
£jg bfc^, ^ y -77 7 7^^fk/ U«7r 7 7 1 
1 1 2Al*, ^CT'SftfiB© (ff, W) ffi«K)^y 

7 y-#IMHRU 7 h rtOffiWi JPEG2000O^ 
MBBfcffittSnSo 7r77l 1 1 2©^7tS, 7U- 
7777^bU3 1 8tt7r77l 1 1 4^1C? 0 
[0 10 1] 7r77l 1 1 4*, ^y-7777^ 
fc«3 1 8 m,&m<D3 x 3 0jfi«©«SHrtO^ 

777 ^liMt y 7 h tiitat §0 ^ y -77 7 7 

IMfjCStt 'J 7 h rt<D^#©ffilf4 JPEG2000O 
t, -77 7 7^H!«fi»U 7X4, ^y-777 

5o j: tie oiHi«fl»* ^ y -77 7 7^MWBfi«i y 

tOiiiPtMaLTiliSB^LfcTVa (Si 3 A, 1 3 B, 
1 4) fc»HLT^*o M#©*&, 7U-777 7??F 
flt/U3 1 8(4, 01 3A, 13B, 14^#igb* 

*ff5o *'J->7'y/tffflyU3 1 8(c4:oT?lS 
«HWb«tlT^*««fl»0 (ff, JIJ) Mtt. 7r7 
7111 4*7r77l 3 0 4 (Hi 3 A) ^iS^n, 
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\Xt>*)\CXT"j7\ 4 1 4T^WinPos*^'J-y77 

[0 10 2] Xr-y7°l 1 1 4©£7&, tv-yjy 
7^t/U3 1 8 (4 J PEG20 0 Ofcftotft^tf 

i o 4s\mz> 0 «7a-y^ 1 1 o 4*v- (ft) *m 

• yxHcftBtf*n«±ffftL&^Jf£, ^U->7. 
yyWHMy<X3 1 8(4X77/1 1 1 6^1&, %C 10 

[0 10 3] *'J->7'y7fr#lfrU3 1 8tf*'J- 

/U3 1 4tMR^b/^X3 1 6*, 81£f34fta* 

RU*hfc*4jOT« (11 16) o 

[0104] *fcHi 2ti*(Ei;*i:, JffU^'J^ 

t;KOS Pyxhfc$rU^MRyxbfc££$tSXT 
«y7l 1 1 6 07n-f-+-htfS£,{ci¥fflte*StlT 20 
1/^*0 Xr-y7l 1 1 6(4 1 2 0 2fre>#fiD, *c 
7, Hff?nfc^U> ? t;KDS P'JXhfc, frU^P 
'JXhfc, ^" U i?i~)l><DM R 'J X h fc, W-V7v"f 

-w&m. y x h t , 7 y - y 7 >y t^wsc^ y x h 

>jXM4, MlHl0^l:Xr-y7 > 3 l 4 4>lST^nfct 
SE^^*ffl^TV-h?n (1 2 0 4) , 20©'JXb 
££*.&ft3o *U^;KOSPW*«auxKi, * 

y ^i/os p y x KoffiB-c«oT, m&<D\?y v? 

m r y x h fcjftta«ti* 0 * y ^t;i/© s P2Nrg&& 
y x h 14, * y w-md s p y x h ©fifi^wtSo 1 
ffiB©*^(4, »ftoKyh^u->rto#ft&r*** 

ys>*;w>s pyxhiciijta^nSo nwc, frt^s 

P'JX sy|s]©^{bXr-y/3 1 4*tfe*Sn 
ftW**y*ffl^Ty-httl (1 2 06) , 20©'J 

xK^AsnSo 8ru^sp#3g«auxm. tft 

t^S Pyxh©ffiBT*fcoT, SftOVfy 40 

o»jst*«tfl«*»o t© t lx* wmtztiit 
fii^wtSo f£#©{ifi(4, fru^MRyxHciMn 
^nso «fu^s pyxh^ffifi^wtssru^s p# 

■Dtv iz-rm s p iMritftft y x f a, s£© e -y h 

*?u^s pyxhtiiiipsnso 
[ o i o 5 ] * y v-'t ;i/© s p -fffizmi u x noffl 
it, ^y^i/osp-wa^suxhfc, fru>s 

P-IWl^yXht, *TU>SP-W*«»UXh 50 
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t, *y^t;u©MRyxhh, *y->7<y7-*fit 

fi, t^T<DD-7*y X h *-8fc#f£*S, 2o©^l- 
© •JtRfcAte' %M l 2 o 8 1 1 2 l 0©*£3So 
mo 'JtKfcflte' fflni 2 0 8{4» *us?t;i/©s 
P-tIc»JXh©ftBi:, «U^SP-£ft«SU 
Xhfc, ^^©MR'jXhi:, *U->7?:/- 

w^ayxht^jtst^-rs (*wai*T«t4, « 
msi^uxhwa o ft 2© 'ttRfcflts' saa 
1 2 1 oa, *'W;i/S p-iMWt«Ry^hofil 
*rU^SP-#t*fl»y*hi:, M-V7v7 
-#W13fiG£yxhfc£it8U>f£?S CttMW?? 

a, j-a^2^yxhfc«) o 'JtRfctf*' Ma 

1 2 0 8fc 1 2 1 0£(4, ^y-V7>y7 p ^bXr-y 
73 1 8©;U-7 P l 10 4-111 4£J:oTMi 

$nrv^s^y->7-y7 p - yxh©sfifiatA*t 

LTglt^So 

[0 10 6] 'JtRfc^' SHai 2 1 0(4, 3!2<D-9- 
7*y X h©fp©^ 1 0*^6 1 o©fitB^S(tAtx, 
5£itKLT, ifn*M P E G 2 0 0 0©^4)lT?«fe 

312 1 0(4, Xr>y 7°1 2 1 l 'vtCWB&fcHtfj U 

So 20©-y-7 , yxhftm{£B£&oT^SiI£, 

^'fflai 2 0 8(i, •jtKfcflf^' saai 2 1 otp 
«(cntf$ns^, k 1 ©-u-^y x b^e>*©fiB*§ 
(txnSo c©v-hr^y^waa, l^ny^-^ 
7^;usrcD©yxha/cD / >=s:< tt> i-ommz^ 

dttSCtT't, L/cA^TX^-^y h(4, +>-7^;b 

Sfco i#a/tr-y h©t f -e^sct^af u\ t 

)V-7l 10 4-1 1 1 4(CJ;oTMa*tlSil 

ctittxv 'itmtm' mmtsL 
*5fci/Tv**««fc»)i(ncft*«* % c© 'jtftfcw 
^' Ma(4^tg*mtSo c©saa(c4:oT, s?u^ 
* y s p tu r y x b rto*ai©fc8#iRikSft 

[0 10 7] ^ISfc(4^TfeSlM^a©fifi)b^ 

^2©^7yxh(c^r s^tfeSo cti^oei 

(4, Xr-y/1 2 1 1"P, lt«f:«f^fflai 2 1 0©ffi 
^6ffiD^ti«o c©Xr>y^l 2 1 1^, Mit 
2 1 0(c4oTtB^l$tlS#fitB(4, W^ffi 
r-7";H 2 l 3rt©£©ftB(cfcttSflJStS&&© 
HS©WS«lfcJ:b««$nSo 3IHKft«t«fX?ft«c 

tmmi7—7)ii 2 1 3(CckoT^$nfcti^, ig 

S±IHMt«»Ott»*» Xry/l 2 1 lfc*l>T* 
DHffrti*, -73, SK«ft*WKi?*S<:!:A^a 
ffir-^H 2 1 3(c4^T,7$tlfcif^, JtRi:^ 

if ti/^y ^t;!/© s p y x Ko-as^^jstSo 
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[0108] itmrnzTV/i 2 1 1 zmtofeto 

miZ0 8t.it, ^U^y*yy-;I/©S P'JXhk, St 

u^u i/i-)UDM r y x h tzztiznm U Ctl 

SOU* MiSfitS SPffiHffc/tt 3 1 4kMRft*§ 

hkMRyXhk££$t3Xx77l 1 16(4, 'JX 
h©3t7&, 1 2 1 2 7-H7-f3o 
[0 10 9] *«|«O«M0!lTtt, |fU^U^;l/0 
SP/MRUXbft*jBatt«ttU #©lf7h7V- 
y©S Pl?fft/U3 1 4(cA3o #©S Pft-Sffb'U 10 
3 l 4 tf&SS £££?(;:, lfU^U^t;POS P»J 
X h ©ftlWl T? £ T V ^ c t t>m S b K * ftfc 

^flyujaateH-raa^jhJb^ua^oT, yx 

H4j*»ltt«*b-h-«t«yH:f T**. 
[0 110] 2^jS©S£fcSgH0«m *Vi?t>l 
© s p yx b fcffU> S P <J X h<D*>?%:LX°m?C 

it), yxh4$xr77i 1 1 6*, cne>©yxh 
*v-ht5cfc^T-£5 0 Sfc-sgMfly-eti, yxh 

• **y fit, If 7 h tf#Icfr§fr**t 1 If 7 h£R 

(*t, *oflas« < w»fcjffli«nfcfeo-e*ntf, c© 
tf7 Kiyxh • pttyfci/cHwtyrticttoTfc 

4l^U Sl^tt. fflflO^tUrtEftoTtiK 
[0111] ±$©<fc?(c, ^y-yj-y^^fb^x 
3 1 8©£7ft, *?^(4ffilc©S6&3!f 7 h7U- 30 
>offla*tf5ftftfcfJ€^oy^3 1 ONPiSo ?JS 
7D7*tf* Wx7) *jgLfc#&, ®a©*t 
fikfc5H&§tf7h7'l/-ytf#£L&^i§£, 
£(4§*7t3 (3 0 0) o 

[0 112] #fcBi 5(c@£3SU5fc, 03(c0tk© 
xyhnifft^fti££ilfft3fc&©xy hot! • 3- 
T7^*£ftTt^£o LOxyhntf-n-fy^ 
li, yx h • *ty • v*-y> 1 5 0 2 k, tf 7 h? 
b-y-X7'J 7* 1 5 0 4 k, If 7 hTV-y ■ 
'J 1 5 0 8 k, £$){It-7;1> 1 5 1 0 k, U X h • ^ 40 
€'J 1 5 0 6 k, 3>T+X h^tmrSmSS 15 12 

k, mm\m mmt) t**t*. yxh • * 

ty • v*-y> l 5 0 2(4, WBftMSRQJgSJ: 
t), *0«il4H30iyhntf«ffiKki6©«J|tf:lHl 

^vbnzyzhfti8.%$m.t%c.tX'&2>o yxh- 
**y • v*-y> 1 5 o 2fcj:oTf^js?nftcn5 
©yxh (flUAtfifu^spyxh) (4, uxh-^t 

•J -v*-y>l 5 0 2(c4:oT, ¥*fM*y©JB© 

yxh >mv 1 5 0 6rtttt«*n5o yxh-** 

'J • V*-y> 1 5 0 2(4, H30i^ haif^tffi 50 
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HtW, 3y-f*XhMia[5|g&l 5 1 2k3-r 

7* cbs^w (c4ot?wi&, £ftp>©i#ft©sj 
»*fr3« ux h • ^y • y> 1 5 o 

2(4, If7h7b-y»#j$ift3 0 4 k$ft3 0 6k£ 
frfc-f, If'V h7V-y-X7'yy*l 504KAoT 

[0 113] 3-T77 1 5OO(41)TF©43(;:03© 
xyhne«»ftig**fft«. 3-K -7n7*©7 
x-7l/7 hW^DWTax-y h (BBS«-f) frBA 
fcStrt^fcBk C©3-K-/n<y^7%S^t5e-y 
h7b-y(4, If 7 K7°U-y • x7Uy* 1 5 0 4(c 

4o-rweft©tf7 h7V-y • 1 sos©* 
^»tasn*o tf7h7V-y -xyyy* 

1 5 0 4(4, &&&tf£jlkfty&i65tf'y hTV-y 

mzu «f-7";H5 1 ortfc*©ita*«ntt 

t5o SfcP^ffc, E , -yh/L/->"X^y'y^l 50 
4(4, iftl^lf 7 h^lx-Vrt-FPf^tf 7 h%ifoS± 

fi[if<y h7i/-y-efcsfr*i*£u yxh • ^^y • 

T^— » 1 5 0 2^\«±ffilf 7 I-7b->S^%jMfcH 
t«o yxh* **y • v^-i>> 1 5 0 2(43; fc, 

V#^fc7x7f-T5o yx h • ^ty • V^-i/> 1 
5 0 2(4, «±ffilf7h7'U->*^teS0, ^^-e, 
^e>y h^U-Mcot^T, ->^x7^*yx • 7n/^ 
y*-i/3y-;U3 l 4©^U—>3>k, v^xf- 
3.-K' y77^>^>h -/U3 1 6k, 50-y7 
7 7*-/<X3 0 8$fct43 1 8k*?f§fc©J**kftS 

«T{4if7h7b->s-e*'fTt§o #/U-e, yxh 

• ^ty • V*-i/> 1 5 0 2(4, %<DrtZT>ftmt/ 

y 1 3 o 6©*tffitt«nTv^5^T©fl®©ffiByx 

h*^jStSo ->7-7^ A>X • 7n/^'— > 3 V • 
;U3 14©i§£, yxh • ^ty • V^-— » 1 50 

2*^y^y-;i/©spyxh©**i5k£, *fu>s 

[oi 14] yxh -^ty -v*-y> 1 502(4, 
mitvm 1 4 5 y > #;i/©tftB^^st § 1 1 <- 

(c, W3Mtr-7;H 5 1 0^e>i!*HiLTn>r*X 
h^^aHIK 1 5 1 2 ±^\Mt^£^©fuB©3 x 3 

©3fi^rt©^©WSffi^fi^t§o yxh • ^y • 
v*-y> 1 5 0 2(4Sfc mtEWy Vfls-ym 
z<Dikmicmz>i/y$)izv: 7 h7b-y • **y 1 
5 0 8*^ttist«o ^^-e, nyr*x h4<«aaia 

Bl 5 1 2(4, c©W?ilffi ; lf^(cSo't/>Tn>r+Xh 

to m&wv h7u-yrt©^©ffi«(cfc(t5 

[0 115] 6(ci*iEC5i:, 3-K« 7n 
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©Sffil 6 0 0£*t7n-f-+-Ftf*$nTV5 o 
•>y^oxy hn\?nmt*fto c<otm 16 0 0 

t±, 0 3 mm tuff ^wmLkis yt^mmmi 

3*ffi<fc»)*lfi-efeSo LfrU C©75$1 6 0 0(4$ 
5 % OS If 7 F o TV5 iftgtf & 5 Of, 

xyFntf«*f{fc£fT?fci6(;:, coj&ffifcffi^sci: 
{4T'#fcV\ bfctfoT, COjfrSsli, #!$T*(4&5fc 
©o, xyhne«Hlfti*tt**Jffl-r«J:fctf'P*4 

[0 1 1 6] 600f4Xr77l 602fr€>#} 10 

£9, C ©XT7 7?&g&^5y:-*tf£T$Mfc£ 

nz> 0 sMtsra 1 6 0 2*. *sa i 6 o ommu 

E5U**r* «„ £ l 6 0 0 (4, a- K • 7a 7 ^£ 
F7U-y£*fe£U £»ffir-7>rtfc*0flt«*tt 

Hits. *^ai 6oos, ^©^strat 
lt, mtE<D\zyh7v-yicmm&<DGmmz 20 

ftj&rscfctfTts. W*tf, W$rtlT-7;l/rtf;:, 
**fl«i:B1^6ftT««i«nTV>*8iftoe7 F 
7b-ytfif7F7l/-y#*fcJ:')*£^l§£, ^©<£ 
»{±*OSftO If 7 F 7b- y(COt^T3N?.l i: &3 0 
hTV-ytftfy F7b-y#^4:D*#< 
fcl^fcHtfOfcSttWi&lcfcS,, COlf 7 F7b- 
y#^(4, 3- K • 7n 7 ?0«nrt®ffiftttWcft£ 
**EW**t (fx, W) EflfcLTWab 

[0 117] Sfe«BHfkSB 1 6 0 2*, *7J&f4, •> 30 

9-7<(tiy7>>7xi/\>f—, j/ 3 yyxF (spux 
F) £, Y^fa-F. U7r^y^>h • >JXF 
(MR UX F) fc, ^'J-V777-UXh (NUX 

ts 0 cne>©ux F(c(4, sfto^x*, WF^ftsn 

53- K • 7a-y^©|gBF , 3©tf 7 F • z/y$)UDtiLW 
->ay'JXK:ti, gi£©:>^-7i'£yx • 7a^ 

Brt©±x© tr 7 h ■ •> v^/notM y x f n 40 
§ 0 'if v F • yy*M)fiB' fci/^fflfg(4, *©e 
7 F • S/>#jkHK*«t*«WHW)3- F • 7 
a 7 <7©»BF<9©EyiMifi£, :*3B*Mmi3»**So 
cnBOUXhOft^OKHrtOffiltt, JP 
EG2OOO©j£SE0fcftoTSlS3Hfc£ft5 (BI2# 

o 1$, ^-7^*>7N-7a/^-s/ 3 yyx 

F (SP'JXF) tvy^a-K- U7r-r>^>'h 
•UXF (MRUXF) i:tt£T**3o 7U-y 
777- 'JXF (N'JXF) (4, 3- F -70 7^7016 
HrtO^TOffiE*y^hU 7^-tfP • if 7 hm-D 50 
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[0 118] Mttl 6 0 2ft, 3-F-7ny*©gft 

flawstfttsn, tyh7 , i/-yK»*j*n« (16 

0 4) o ^OXf771 6 0 6T(4, 3-F-7P77 

©if 7 F7b-yfr>x7^£ft, Hoif 7 F7u-y 
tffthffiy v-ifo • if 7 hzmtzfriwmztiZo 

[0 1 19] #^T*, #£?£(4Xt771 6 0 8^1 

ft, *<:T'g±{utf7F£ifotf7F7l/-yt4, is 
<D*-^y->777^UT*x>bne^{k$n 

3o ft#Wfct4, Iifi;y-(?n • If 7 Ffcifotfv F 
7ls-ytmtZ\Zy F • yytf'/Utf&^xy Fatfft 

#{k?n§o cnsotf y F • yy*VK4, t&jxtf, 0 

2 KB*© J: at, JPEG2000 OjfettlTiV F 

oe^ftsn^o x>Faif^{i:xf77i 6 08 

(4, ft^fLfttilf 7 F • yy^t, ^Ot'7 F • ~» 
#;l/03^r*^Fi:*X*i:L;TSttffi»)> BP >r 
*X Fti J P E G 2 0 0 0 tC$? TSfiifcttSSnSo 

[0 12 0] Xr77l 6 0 8<D^7lt, *73ffif±¥iJ£ 
7n-y^7 1 6 1 O^lft, *CT?»IOit*i:4*Cy 

F 7 U- > ft^ 5 1 5 i! d ^Of - x 7 £ tffffc) 
nSo t>L#fttntf, *7jS«Xt771 6 1 2^1 

ft, tc-p*oifv F7u-yoif 7 F • v-y^Vi/*^ 

[0 12 1] Xr77l 6 1 2©^7fl, *7?S1 6 0 
0li7fy7i 6 l 3^1tyo Xt77i 6 13*,* 
Sifei 6 0 0(4, ^.•fi/ f f~7^ijy7,'-ftt/\f- i y 

h>U?;F (SPU7F) t, V^-f-a-K* U77 
7y^yF-'J7.F (MR'JXF) trV~-V7y7 
•'JXF (N'JXF) fc*^U7tS 0 ^OfS, Xt7 
716 1 3T'fi, 3-F • 7D7 70tBHrt0-T<T0 
ffiB*V- F L, *y7-y~jtiy7. • 7d/^-^ 3 y 
'JXF (SPUXF) t, 7^a-F-'J7r^> 

ptyF • yxF (mr F) fc, trv-yrv?' u 

XF (N'JXF) tO*(cCtl?»cD{!ifi^1g^-rSc V 
-F • Xf-771 6 1 314, Ctt&oyxFO^Ol 

^■r§o cne>o^^nfcfiat4, 3-f-7o7^ 

[0 12 2] V-F • Xr77l 6 1 3*, *75ffi(4J 
P E G 2 0 0 OOyj&fflC 3- F • 7p 7 7©£TOfu 

[0 12 3] HaotB^g*, V-F • Xr77l 6 

1 3(4, HfiB6*t»©ffiB*8!)H©3 x 3©ifij»Offl 
■t»jSt«, Waf|r-7;Kc^|fi?nfctf7F7b 

-y&mmt%o y-F •xx77(4t/c, 
Sfpofifitmt 4W»«f— ^rtttt«snft if 
vY7°u-ymmmt% 0 ±m£?ic w^fix 

-7;Kc^«nfce'7 F7lx-y#^(4, zomttf 
*»fc4*ttBK«E-r*ey F7U-y^to 
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-ev-h • 7.r y/i 6 1 3 a, m£&w<om.<D^ 
©try hTV-yfcfc^TifcrfSo #^T\ y-h • 

Xf-^l 6 1 3 It, aTOSIfcl-Jt, S P, MR 

i^aNyxF©^©^-^;:, ^coffig^ig^-r^ 

[o 1 2 4] m\\ ■ m^commmpix.yxom 
tf%m.vm^N (fat, mmm$<Dm&<D\£v F7u 

-y) £#oT^tUf, gffifuBteMR'MMCitfro 
[0125] m\ 2 : P (x, y) ©&& 10 

t>\ N£^h2^ «N) W.ttfl^tS, 4*0, J P 
E G 2 0 0 0Oj£iOTtt%tiff P(x,y)Qj|ftiC&«ff 
gre&S, £MtlP(x,y)©3x 3©jfi®rt©ffil© 
«XKtt^N (fib, NttJfiS^OiiftOtfy 

*»ofl«*i9^TirMitf, raffia p 

(x.y)tiS PU*UcA* 0 

CO 1 2 6] iPJ3 : jfet«f©8lfeffilP(x,y)Ofl« 
tf, N£9/hSHi«ttl6 «N) fro, J P 

E G 2 0 0 0<DM&mV%&tilMP(x,y)<D'&iC&%m 
fcffiH P (x, y)© 3 X 3 0jfi8rt0ffit©tMTfco 20 
T, Wfc«JS>N (fib, NMatp©»)tfy F7 
U-» *jfOffil*jfoT^nfcf, SflEffilPGcy) 
fiSPyxMcASo 

[0 12 7] : j£4*©S£{MP(x,y)*tMR 

t. hx«i s p y t> h fcttttstiT^ft^ntf, ^©ft 
■ttNUxuciMftsn*. us, tv-yrv? 

(N) 'jXHcti, SPUXh^MRU^htcftlfMW 

[0 12 8] CCtatLT, y-h • 7ry7l 6 1 
3«, &f&©{£fi£y--hbTl£y h7b-7Nffl©S 30 
P, MR, NUXhOtp^AftSo #^7% cn&oy 

[0 12 9] y-h • Xf-yfl 6 l 3©5r7&, #?3 
SWfy^i 6 l 4^1*, £40 Hy F7V-y© 
S/?x7-f • ya/^-v-g y • 
Sty h • '>y#^0$&g#fffcft3 o C©7ry7l 
6 1 47, Xry/l 6 1 3 7£$£ftfctry h • i/y 40 

*;i/T**5, mm s p 'j x h rt0futt(c»fstsJi«E 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an entropy coding method by which symbols 
indicating code blocks having the transformation coefficients of a digital image can be 
entropy coded. 

SOLUTION: In this entropy coding method, a significance propagation path 314, a 



magnitude refinement path 316, and a cleanup path 318 are used for entropy coding the 
symbols. In the method, a first coefficient list of the positions in code blocks having a 
symbol that becomes the object of entropy coding in the significance propagation path 
314 of the present bit plane, and a second list of the positions of the coefficients having a 
symbol that becomes the object of the entropy coding in the magnitude refinement path 
316 of the present bit plane, are generated. In addition, a third list of the positions of 
the coefficients which have a symbol that becomes the object of entropy coding in the 
cleanup path 318 of the present bit plane and are the factors in the code blocks is also 
generated. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is the approach of carrying out entropy code modulation of the 
symbol showing Cord Brock who has the transform coefficient of a digital image. 
About each bit plane from the 1st bit plane to the predetermined lowest bit plane 
It is the multiplier which has the significant condition of zero in a current bit plane, 
and is a symbol belonging to a multiplier with the near multiplier which has the 
significant condition of one in a current bit plane. SIG which performs entropy 
code modulation of all the symbols in a current bit plane - with a NIFIKANSU 
propagation (significance propagation) step The magnitude refinement MENTO 
step which performs entropy code modulation of all the symbols in the current bit 



plane which is a symbol belonging to the multiplier which has the significant 
condition of one in the last bit plane, said SIG of a current bit plane — among a 
NIFIKANSU propagation step or said magnitude refinement MENTO step The 
clean-up step which performs entropy code modulation of all the symbols in the 
current bit plane which is the symbol by which entropy code modulation was not 
carried out before it is performed, furthermore, said SIG of the present bit plane 
-- among a NIFIKANSU propagation step The list [ of the location of said 
multiplier in said Cord Brock who is a multiplier with the symbol set as the object 
of entropy code modulation ] of the 1st said SIG of a current bit plane — with the 
step which precedes with a NIFIKANSU propagation step and is generated The 
inside of said magnitude refinement MENTO step of a current bit plane, The list 
[ of the location of said multiplier in said Cord Brock who is a multiplier with the 
symbol set as the object of entropy code modulation ] of the 2nd The step which 
precedes with said magnitude refinement MENTO step of a current bit plane, 
and is generated, It is a multiplier with the symbol set as the object of entropy 
code modulation among said clean-up step of a current bit plane. The approach 
characterized by having the step which precedes the list [ of the location of said 
multiplier in said Cord Brock ] of the 3rd with said clean-up step of a current bit 



plane, and generates it. 

[Claim 2] The approach that said step which generates said 1st and 2nd lists is 
characterized by being carried out among said clean-up step of the last bit plane 
in an approach according to claim 1. 

[Claim 3] said step which generates said 3rd list in an approach according to 
claim 1 said SIG of a current bit plane - the approach characterized by being 
carried out into a NIFIKANSU propagation step. 

[Claim 4] an approach according to claim 1 -- setting -- said SIG of a current bit 
plane a NIFIKANSU propagation step The substep which is a symbol 
corresponding to said location in the 1st [ said ] list generated by said clean-up 
step of the last bit plane and which performs entropy code modulation of the 
symbol in a current bit plane, the symbol of the arbitration with the 
non-significant condition of zero in a current bit plane — it is — said SIG of a 
current bit plane — in a NIFIKANSU propagation step as near which changes to 
the significant condition of one said SIG of a current bit plane — among a 
NIFIKANSU propagation step The substep which performs entropy code 
modulation of the symbol of the arbitration which follows said near in order of a 
predetermined scan which is the symbol of the arbitration which has a multiplier 



with the symbol by which entropy code modulation was carried out beforehand, 
The location of the multiplier with the non-significant condition of zero of a code 
book, said SIG of a current bit plane with the significant condition of 1 — with the 
substep which generates the list [ of the location of the multiplier which adjoins 
said multiplier which has the symbol by which entropy code modulation is carried 
out at a NIFIKANSU propagation step ] of the 4th said SIG of a current bit plane 
— with the substep which tags said location of said list of the 1st of said 
multipliers which change to the significant condition of one among a NIFIKANSU 
propagation step said SIG of a current bit plane — with the substep which tags 
said location of said list of the 4th of said multipliers which change to the 
significant condition of one among a NIFIKANSU propagation step The 
approach characterized by having the substep which generates said list [ of the 
location of the multiplier in said Cord Brock ] of the 3rd. 

[Claim 5] In an approach according to claim 4 said clean-up step It is the symbol 
generated by the NIFIKANSU propagation step, said SIG of a current bit plane — 
The substep which is a symbol corresponding to said location in said 3rd list and 
which performs entropy code modulation of the symbol in a current bit plane, It is 
the multiplier which has the symbol by which entropy code modulation was 



carried out among said clean-up step of a current bit plane. The substep which 
generates the list [ of the location of said multiplier in said Cord Brock who is the 
multiplier which changes to the significant condition of one among said clean-up 
of a current bit plane ] of the 5th, It is the multiplier which has the symbol by 
which entropy code modulation was carried out among said clean-up step of a 
current bit plane. Of said clean-up of a current bit plane The approach 
characterized by having the substep which generates the list [ of the location of 
said multiplier in said Cord Brock who is a multiplier with the significant condition 
of zero ] of the 6th. 

[Claim 6] In an approach according to claim 5 said clean-up step The substep 
sorted on the list [ of the location which was able to attach said tag for said 1st 
list ] of the 7th, and the list [ of the location which was not able to attach a tag ] of 
the 8th, The approach characterized by having the substep sorted on the list [ of 
the location which was able to attach said tag for said 4th list ] of the 9th, and the 
list [ of the location which was not able to attach a tag ] of the 10th. 
[Claim 7] In an approach according to claim 6, said clean-up step for which a 
current bit plane is used Said location of said 2nd, 5th, 7th, and 9th list is 
compared and merged. The substep which generates said list [ of the location 



for the next bit planes after a current bit plane ] of the 2nd, The substep which 
said location of said 6th, 8th, and 10th list is compared and merged, and 
generates said list [ of the location for the next bit planes after a current bit 
plane ] of the 1st, The approach characterized by having the substep which 
removes the location of the arbitration of the multiplier in said Cord Brock which 
is a multiplier with the significant condition of 1 from said 1st generated list. 
[Claim 8] It is the approach characterized by being the next bit plane below said 
Cord Brock's top bit plane in which said 1st bit plane has a significant multiplier 
in an approach according to claim 1 . 

[Claim 9] The approach characterized by having the clean-up step of the 
carrying-out-entropy code modulation of all symbols in said top bit plane of said 
Cord Brock beginning in an approach according to claim 8. 
[Claim 10] In an approach according to claim 9 said first clean-up step said SIG 
to said 1st bit plane - at a NIFIKANSU propagation step The substep which 
generates said list [ of the location of the multiplier in said Cord Brock which is a 
multiplier with the symbol set as the object of entropy code modulation ] of the 
1st, At said magnitude refinement MENTO step to said 1st bit plane The 
approach characterized by having the substep which generates said list [ of the 



location of the multiplier in said Cord Brock which is a multiplier with the symbol 
set as the object of entropy code modulation ] of the 2nd. 
[Claim 1 1] In an approach according to claim 9 said first clean-up step About 
said each encoded symbol during said first clean-up step coding pass The 
substep which is a substep which determines said significant condition of said 
multiplier to which said symbol by which entropy code modulation was carried 
out belongs, and sets the 1st flag when said significant condition is 1, The 
substep which performs the substep which determines said near multiplier of 
said multiplier which has said predetermined significant condition of 1, and sets 
the 2nd flag to 1 about said each near multiplier, The substep which sets said 1st 
flag to zero on the other hand when said predetermined significant condition is 
zero, The inside of said magnitude refinement MENTO step for which said 1st bit 
plane is used, It is the substep which generates said list [ of the location of the 
multiplier in said Cord Brock which is a multiplier with the symbol set as the 
object of entropy code modulation ] of the 2nd. The substep constituted so that 
said location of said multiplier may be added to said 2nd list when said 1st flag 
relevant to said location is 1 , said SIG where said 1st bit plane is used — among 
a NIFIKANSU propagation step It is the substep which generates said list [ of the 



location of said multiplier in said Cord Brock who is a multiplier with said symbol 
set as the object of entropy code modulation ] of the 1st. The approach 
characterized by having the substep constituted so that said location of said 
multiplier may be added to said 1st list when said 2nd flag relevant to said 
location is 1 and said 1st flag relevant to said location is zero. 
[Claim 12] The approach characterized by said entropy-code-modulation method 
being able to perform the entropy code modulation of said symbol, or a 
decryption in an approach according to claim 1. 

[Claim 13] said step which said entropy-code-modulation method is an approach 
of performing entropy code modulation of said symbol, in an approach according 
to claim 1 , and generates said 1st [ the ], the 2nd, and the 3rd list for current bit 
planes - said SIG of a current bit plane -- the approach characterized by 
preceding with a NIFIKANSU propagation step and being generated. 
[Claim 14] Said approach of generating said list of the 2nd of current bit planes in 
an approach according to claim 13 is an approach characterized by having the 
substep which adds said location of the multiplier in said Cord Brock to said 2nd 
list with the significant condition more than the current bit plane number N. 
[Claim 15] The approach characterized by to have the substep which adds said 



location of the multiplier of the arbitration in said Cord Brock which is an 
approach according to claim 13 or 14, is a multiplier with the significant condition 
of under the current bit plane number N in said approach of generating said list 
of the 1st of current bit planes, and is the multiplier preceded with the near 
multiplier multiplier which has the significant condition more than N in order of a 
predetermined scan to said 1st list. 

[Claim 16] In the equipment which carries out entropy code modulation of the 
symbol showing Cord Brock who has the transform coefficient of a digital image 
The bit plane splitter which divides said Cord Brock into the bit plane which 
consists of a symbol from the 1st bit plane to the predetermined lowest bit plane, 
SIG — with NIFIKANSU propagation pass and magnitude refinement MENTO 
pass The entropy encoder which encodes said symbol during clean-up pass, 
SIG of a current bit plane - during NIFIKANSU propagation pass The list [ of the 
location of said multiplier in Cord Brock who is a multiplier with the symbol set as 
the object of entropy code modulation ] of the 1st Precede with NIFIKANSU 
propagation pass and it generates, said SIG of a current bit plane - During the 
magnitude refinement MENTO pass of a current bit plane The list [ of the 
location of said multiplier in Cord Brock who is a multiplier with the symbol set as 



the object of entropy code modulation ] of the 2nd Precede with said magnitude 
refinement MENTO pass of a current bit plane, and it generates. It is the 
multiplier which has the symbol set as the object of entropy code modulation 
during the clean-up pass of a current bit plane. The list memory manager which 
precedes the list [ of the location of said multiplier in Cord Brock ] of the 3rd with 
said clean-up pass of a current bit plane, and generates it, Equipment 
characterized by having the storage unit which stores said 1st location list, the 
2nd location list, and the 3rd location list. 

[Claim 17] In equipment according to claim 16 said storage unit Said list of the 
1st of bit planes n is inputted and stored by said list memory manager. 
Furthermore, the 1st storage unit constituted so that it may become the double 
buffer which is already generated and outputs said list of the 1st of stored bit 
planes (n+1) to coincidence, Said list of the 2nd of bit planes n is inputted by said 
list memory manager. The 2nd storage unit constituted so that it may become 
the double buffer which outputs said list of the 2nd of bit planes (n+1) which 
stored, were further already generated and were stored to coincidence, Said list 
of the 3rd of bit planes n is inputted by said list memory manager. Equipment 
characterized by having the 3rd storage unit constituted so that it may become 



the double buffer which outputs said list of the 3rd of bit planes (n+1) which 
stored, were further already generated and were stored to coincidence. 
[Claim 18] It is equipment characterized by generating said 1st and 2nd lists 
while said list memory manager is performing said entropy code modulation of 
said symbol during the clean-up pass of the last bit plane in equipment 
according to claim 16. 

[Claim 19] equipment according to claim 16 — setting — said list memory 
manager - SIG of a current bit plane - the equipment characterized by 
generating said 3rd list while performing said entropy code modulation of said 
symbol during NIFIKANSU propagation pass. 

[Claim 20] In equipment according to claim 16 said entropy encoder The entropy 
code modulation of said symbol in the current bit plane corresponding to said 
location in the 1st [ said ] list generated with said clean-up pass of the last bit 
plane said SIG of a current bit plane - with the means performed during 
NIFIKANSU propagation pass the symbol of arbitration with the non-significant 
condition of zero - it is -- said SIG of a current bit plane - it is the symbol of the 
arbitration which has the near multiplier which has the symbol by which entropy 
code modulation was beforehand carried out as near which changes to the 



significant condition of one during NIFIKANSU propagation pass - the entropy 
code modulation of the symbol of the arbitration which follows said near in order 
of a predetermined scan -- said SIG of a current bit plane — with the means 
performed in a current bit plane during NIFIKANSU propagation pass It ****. Said 
list memory manager a multiplier with the non-significant condition of zero — it is 
-- said SIG of a current bit plane « among a NIFIKANSU propagation step A 
means to generate the list [ of the location of said multiplier in said Cord Brock 
who is said multiplier which adjoins a multiplier with a symbol with the significant 
condition of 1 which is the symbol by which entropy code modulation is carried 
out ] of the 4th, said SIG of a current bit plane - during NIFIKANSU propagation 
pass with the means which tags the location of said list of the 1st of said 
multipliers which change to the significant condition of one said SIG of a current 
bit plane — during NIFIKANSU propagation pass with the means which tags the 
location of said list of the 4th of said multipliers which change to the significant 
condition of one Equipment characterized by having a means to generate said 
list [ of the location of the multiplier in said Cord Brock ] of the 3rd. 
[Claim 21] In equipment according to claim 20 said entropy encoder said SIG of 
a current bit plane — it is the symbol generated with NIFIKANSU propagation 



pass - It has a means to perform entropy code modulation of the symbol in the 
current bit plane corresponding to said location in said 3rd list during the 
clean-up pass of a current bit plane. Said list memory manager Under said 
clean-up pass of a current bit plane, A means to generate the list [ of the location 
of said multiplier in said Cord Brock who is a multiplier with the symbol by which 
entropy code modulation was carried out, and is the multiplier which changes to 
the significant condition of one among said clean-up of a current bit plane ] of the 
5th, It is the multiplier which has the symbol by which entropy code modulation 
was carried out during said clean-up pass of a current bit plane. Equipment 
characterized by having a means to generate the list [ of the location of said 
multiplier in said Cord Brock who is a multiplier with the significant condition of 
the zero in said clean-up of a current bit plane ] of the 6th. 
[Claim 22] It is equipment characterized by to have a means sort said 4th list on 
a means sort said 1st list on the 7th location list with which said list memory 
manager was able to attach the tag in equipment according to claim 21, and the 
8th location list which was not able to attach a tag, the 9th location list which was 
able to attach a tag, and the 10th location list which was not able to attach a tag. 
[Claim 23] In equipment according to claim 22 said list memory manager Said 



location of said 2nd, 5th, 7th, and 9th list is compared and merged. A means to 
generate said list [ of the location for the next bit planes after a current bit plane ] 
of the 2nd, A means for said location of said 6th, 8th, and 10th list to be 
compared and merged, and to generate said list [ of the location for the next bit 
planes after a current bit plane ] of the 1st, Equipment characterized by having 
the means which removes the location of the arbitration of the multiplier in said 
Cord Brock which is a multiplier with the significant condition of 1 from said 1st 
generated list. 

[Claim 24] Equipment characterized by being the next bit plane below said Cord 
Brock's top bit plane in which said 1st bit plane has a significant multiplier in 
equipment according to claim 16. 

[Claim 25] It is equipment characterized by said entropy encoder carrying out 
entropy code modulation of all the symbols in said top bit plane of said Cord 
Brock during the first clean-up step pass in equipment according to claim 24. 
[Claim 26] In equipment according to claim 25 said list manager as said object 
for the 1st bit plane - said SIG « during NIFIKANSU propagation pass A means 
to generate said list [ of the location of said multiplier in said Cord Brock who is a 
multiplier with the symbol set as the object of entropy code modulation ] of the 



1st during said first clean-up step pass, Under said magnitude refinement 
MENTO pass for said 1st bit plane, Equipment characterized by having a means 
to generate said list [ of the location of said multiplier in said Cord Brock who is a 
multiplier with the symbol set as the object of entropy code modulation ] of the 
2nd during said first clean-up step pass. 

[Claim 27] In equipment according to claim 25 said list manager About said each 
encoded symbol during said first clean-up step coding pass It has a means to 
determine said significant condition of said multiplier to which said symbol by 
which entropy code modulation was carried out belongs. Said decision means If 
a means to set the 1st flag to 1 if said significant condition is 1, and said 
significant condition are 1 If a means to determine said near multiplier of said 
multiplier which has said predetermined significant condition of 1 , and to set the 
2nd flag to 1 about said each near multiplier, and said predetermined significant 
condition are zero The decision means constituted so that it may have a means 
to set said 1st flag to zero, Under said magnitude refinement MENTO pass for 
said 1st bit plane, It has a means to generate said list [ of the location of said 
multiplier in said Cord Brock who is a multiplier with the symbol set as the object 
of entropy code modulation ] of the 2nd during said first clean-up step coding 



pass. The means constituted so that said location of said multiplier may be 
added to said 2nd list when said 1st flag relevant to said location is 1 , said 1st bit 
plane - said SIG - during NIFIKANSU propagation pass It has a means to 
generate said list [ of the location of said multiplier in said Cord Brock who is a 
multiplier with said symbol by which entropy code modulation is carried out ] of 
the 1st. Equipment characterized by adding said location of said multiplier to 
said 1st list when said 2nd flag relevant to said location is 1 and said 1st flag 
relevant to said location is zero. 

[Claim 28] Equipment characterized by said equipment of entropy code 
modulation being able to perform the entropy code modulation of said symbol, or 
decode in equipment according to claim 16. 

[Claim 29] equipment according to claim 16 - setting - said equipment of 
entropy code modulation the entropy coding equipment of said symbol -- it is — 
said 1st, 2nd, and 3rd list for bit planes current in said list memory manager -- 
said SIG of a current bit plane — the equipment characterized by preceding with 
NIFIKANSU propagation pass and generating. 

[Claim 30] It is equipment characterized by having a means to add said location 
of the multiplier in said Cord Brock to said 2nd list in which said list memory 



manager has the significant condition more than the current bit plane number N 
in equipment according to claim 29. 

[Claim 31] It is equipment characterized by having a means to add said location 
of the multiplier of the arbitration in said Cord Brock which is the multiplier which 
said list memory manager has the significant condition of under the current bit 
plane number N, and has the significant condition more than N in order of a 
predetermined scan in equipment according to claim 29 to said 1st list to be 
preceded with a multiplier soon. 

[Claim 32] It is the computer program product which has the computer program 
which carries out entropy code modulation of the symbol showing Cord Brock 
who has the transform coefficient of a digital image. A code for said computer 
program to divide said Cord Brock into the bit plane which consists of a symbol 
from the 1st bit plane to the predetermined lowest bit plane, SIG — with 
NIFIKANSU propagation pass and magnitude refinement MENTO pass The 
code for carrying out entropy code modulation of said symbol during clean-up 
pass, SIG of a current bit plane -- during NIFIKANSU propagation pass The list 
[ of the location of said multiplier in said Cord Brock who is a multiplier with the 
symbol set as the object of entropy code modulation ] of the 1st said SIG of a 



current bit plane - with the code for preceding with NIFIKANSU propagation 
pass and generating Under the magnitude refinement MENTO pass of a current 
bit plane, The list [ of the location of said multiplier in said Cord Brock who is a 
multiplier with the symbol set as the object of entropy code modulation ] of the 
2nd The code for preceding with said magnitude refinement MENTO pass of a 
current bit plane, and generating, Have the symbol set as the object of entropy 
code modulation during the clean-up pass of a current bit plane. The code for 
preceding the list [ of the location of said multiplier in said Cord Brock ] of the 3rd 
with said clean-up pass of a current bit plane, and generating it, The computer 
program product characterized by having a code for storing said 1st location list, 
the 2nd location list, and the 3rd location list. 

[Claim 33] It is the entropy-code-modulation approach of the symbol showing 
Brock who has a multiplier. About each bit plane from the 1st bit plane to the 
predetermined minimum bit plane The step which generates at least one list of 
the location of said multiplier in Brock who has the symbol by which entropy 
code modulation is carried out among said Brock's current bit plane, The 
approach characterized by performing the step which carries out entropy code 
modulation of said symbol of the multiplier in said Brock's current bit plane using 



said at least one list. 

[Claim 34] The equipment characterized by to have the generation unit which 
generates at least one list of the location of said multiplier in said Brock who is 
equipment which carries out entropy code modulation of the symbol showing 
Brock who has a multiplier, and has the symbol by which entropy code 
modulation is carried out among said Brock's current bit plane, and the entropy 
encoder which carries out entropy code modulation of said symbol of the 
multiplier in said Brock's current bit plane using said at least one list. 
[Claim 35] The computer program product characterized by to have a code for 
generating at least one list of the location of said multiplier in said Brock who is 
the computer program product which has the computer program which carries 
out entropy code modulation of the symbol showing Brock who has a multiplier, 
and has the symbol by which entropy code modulation is carried out among said 
Brock's current bit plane, and a code for carrying out entropy code modulation of 
said symbol of the multiplier in said Brock's current bit plane using said at least 
one list. 

[Claim 36] It is the approach of carrying out entropy code modulation of the 
symbol showing Cord Brock who has the transform coefficient of a digital image. 



About each bit plane from the 1st bit plane to the predetermined lowest bit plane 
the 1st [ of the multiplier which has said symbol set as the object of entropy code 
modulation in a current bit plane, respectively ], 2nd, and 3rd location lists -- 
following - SIG — with NIFIKANSU propagation pass Magnitude refinement 
MENTO pass and the step which encodes the symbol of said transform 
coefficient said Cord Brock's current bit plane during clean-up pass, The list [ of 
the location for the next bit planes after a current bit plane ] of the 1st, The list [ of 
the location for the next bit planes after a current bit plane ] of the 2nd, It has the 
step which generates the list [ of the location for current bit planes ] of the 3rd: 
Said step to generate a multiplier with the non-significant condition of zero — it is 

— said SIG of a current bit plane — it is the symbol by which entropy code 
modulation is carried out during NIFIKANSU propagation pass — It is said 
multiplier which adjoins a multiplier with a symbol with the significant condition of 
1 . the list [ of the location of said multiplier in said Cord Brock ] of the 4th - said 
SIG of a current bit plane - with the substep generated during NIFIKANSU 
propagation pass said SIG of a current bit plane - it is the multiplier which 
changes to the significant condition of one during NIFIKANSU propagation pass 

- the location of the list [ of the location of the multiplier in a current bit plane ] of 



the 1st - said SIG of a current bit plane - with the substep which attaches a tag 
with NIFIKANSU propagation pass said SIG of a current bit plane ~ on the list 
[ of said location of the multiplier which changes to the significant condition of 
one during NIFIKANSU propagation pass ] of the 4th said SIG of a current bit 
plane - with the substep which attaches a tag during NIFIKANSU propagation 
pass It is the substep which generates said list [ of the location for current bit 
planes ] of the 3rd during NIFIKANSU propagation pass. SIG of a current bit 
plane — Said 3rd list The location in said 2nd list of the location for current bit 
planes, said SIG - with the location of a multiplier with the symbol by which 
entropy code modulation was carried out during NIFIKANSU propagation pass 
The substep constituted so that all ****** Cord Brock's location lists may be 
included, It is a multiplier with the symbol by which entropy code modulation was 
carried out during said clean-up pass of a current bit plane. The substep which 
generates the list [ of the location of said multiplier in Cord Brock who changes to 
the significant condition of one during the clean-up pass of a current bit plane, 
and who is a multiplier ] of the 5th during the clean-up pass of a current bit plane, 
It has the symbol by which entropy code modulation was carried out during the 
clean-up pass of a current bit plane. It is the multiplier which has the significant 



condition of zero during the clean-up pass of a current bit plane. The substep 
which generates the list [ of the location of said multiplier in Cord Brock ] of the 
6th during said clean-up pass of a current bit plane, The 1st location list which 
attached said tag during said clean-up pass of a current bit plane, The 1st 
location list which did not attach a tag is sorted about a current bit plane. The 
substep changed into the 7th location list and the 8th location list, respectively, 
The 4th location list which attached said tag during said clean-up pass of a 
current bit plane, The 4th location list which did not attach a tag is sorted about a 
current bit plane. The substep changed into the 9th location list and the 10th 
location list, respectively, Said location on the said 2nd, 5th, 7th, and 9th lists is 
merged [ be / it / under / clean-up pass / of a current bit plane / comparison ]. The 
substep which generates said list [ of the location for the next bit planes after a 
current bit plane ] of the 2nd, Said location on the said 6th, 8th, and 10th lists is 
merged [ be / it / under / clean-up pass / of a current bit plane / comparison ]. The 
substep which generates said list [ of the location for the next bit planes after a 
current bit plane ] of the 1st, The approach characterized by having the substep 
which is a multiplier with the significant condition of 1, and which removes the 
location of the multiplier of the arbitration in Cord Brock from said 1st generated 



list of [ for the next bit plane ] during the clean-up pass of a current bit plane. 
[Claim 37] In the equipment which carries out entropy code modulation of the 
symbol showing Cord Brock who has the transform coefficient of a digital image 
The 1st which has the symbol by which entropy code modulation was carried out 
in the current bit plane, respectively, the 2nd and the location list of the 3rd 
multiplier - following — SIG — with NIFIKANSU propagation pass Magnitude 
refinement MENTO pass and the entropy encoder which encodes said symbol of 
said transform coefficient Cord Brock's current bit plane during clean-up pass, 
Said list [ of the location for the next bit planes after a current bit plane ] of the 1st, 
The list [ of the location for the next bit planes after a current bit plane ] of the 
2nd, It has the list memory manager which generates the list [ of the location for 
current bit planes ] of the 3rd. Said list memory manager a multiplier with the 
non-significant condition of zero — it is — said SIG of a current bit plane -- it is the 
symbol by which entropy code modulation is carried out during NIFIKANSU 
propagation pass — the list [ of the location of said multiplier in said Cord Brock 
who is said multiplier which adjoins a multiplier with a symbol with the significant 
condition of 1 ] of the 4th - said SIG of a current bit plane - with a means to 
generate during NIFIKANSU propagation pass said SIG of a current bit plane - 



it is the multiplier which changes to the significant condition of one during 
NIFIKANSU propagation pass -- the location of the list of the 1st of multipliers of 
the location in a current bit plane -- said SIG of a current bit plane -- with the 
means which attaches a tag during NIFIKANSU propagation pass said SIG of a 
current bit plane -- on the list [ of said location of the multiplier which changes to 
the significant condition of one during NIFIKANSU propagation pass ] of the 4th 
said SIG of a current bit plane — with the means which attaches a tag during 
NIFIKANSU propagation pass It is a means to generate said list [ of the location 
for current bit planes ] of the 3rd during NIFIKANSU propagation pass, said SIG 
of a current bit plane — Said 3rd list The location in said 2nd list of the location for 
current bit planes, said SIG — with the location of a multiplier with the symbol by 
which entropy code modulation was carried out during NIFIKANSU propagation 
pass The means constituted so that all ****** Cord Brock's location lists may be 
included, It is a multiplier with the symbol by which entropy code modulation was 
carried out during said clean-up pass of a current bit plane. It is the multiplier 
which changes to the significant condition of one during said clean-up pass of a 
current bit plane. A means to generate the list [ of the location of said multiplier in 
said Cord Brock ] of the 5th during said clean-up pass of a current bit plane, It is 



a multiplier with the symbol by which entropy code modulation was carried out 
during said clean-up pass of a current bit plane. A means to generate the list [ of 
the location of said multiplier in said Cord Brock who is the multiplier which has 
the significant condition of zero during said clean-up pass of a current bit plane ] 
of the 6th during said clean-up pass of a current bit plane, The 1st location list 
which attached said tag during said clean-up pass of a current bit plane, The 1st 
location list which did not attach a tag is sorted about a current bit plane. The 
means changed into the 7th location list and the 8th location list, respectively, 
The 4th location list which attached said tag during said clean-up pass of a 
current bit plane, The 4th location list which did not attach a tag is sorted about a 
current bit plane. The means changed into the 9th location list and the 10th 
location list, respectively, Said location on the said 2nd, 5th, 7th, and 9th lists is 
merged [ be / it / under / said clean-up pass / of a current bit plane / comparison ]. 
A means to generate said list [ of the location for the next bit planes after a 
current bit plane ] of the 2nd, A means for said location on the said 6th, 8th, and 
1 0th lists to be merged [ be / it / under / said clean-up pass / of a current bit plane 
/ comparison ], and to generate said list [ of the location for the next bit planes 
after a current bit plane ] of the 1st, Equipment characterized by having the 



means which removes the location of the multiplier of the arbitration in said Cord 
Brock which is a multiplier with the significant condition of 1 from said 1st 
generated list of [ for the next bit plane ] during said clean-up pass of a current 
bit plane. 

[Claim 38] It is the computer program product which has the computer program 
which carries out entropy code modulation of the symbol showing Cord Brock 
who has the transform coefficient of a digital image. The 1st of a multiplier with 
the symbol to which entropy code modulation of said computer program was 
carried out in the current bit plane, respectively, the 2nd and the 3rd location list 
— following - SIG — with NIFIKANSU propagation pass Magnitude refinement 
MENTO pass and the code for carrying out entropy code modulation of said 
symbol of said transform coefficient Cord Brock's current bit plane during 
clean-up pass, Said list [ of the location for the next bit planes after a current bit 
plane ] of the 1st, The list [ of the location for the next bit planes after a current bit 
plane ] of the 2nd, the code for generating the list [ of the location for current bit 
planes ] of the 3rd - having - the business for [ said ] generating - a code a 
multiplier with the non-significant condition of zero - it is - said SIG of a current 
bit plane - it is the symbol by which entropy code modulation is carried out 



during NIFIKANSU propagation pass -- It is said multiplier which adjoins a 
multiplier with a symbol with the significant condition of 1 . the list [ of the location 
of said multiplier in said Cord Brock ] of the 4th - said SIG of a current bit plane 

- with the code generated during NIFIKANSU propagation pass said SIG of a 
current bit plane - it is the multiplier which changes to the significant condition of 
one during NIFIKANSU propagation pass — the location of the list [ of the 
location of the multiplier in a current bit plane ] of the 1st — said SIG of a current 
bit plane — with the code which attaches a tag during NIFIKANSU propagation 
pass As opposed to the location of the list [ of said location of the multiplier which 
changes to the significant condition of one during NIFIKANSU propagation 
pass ] of the 4th said SIG of a current bit plane — said SIG of a current bit plane 

- with the code which attaches a tag during NIFIKANSU propagation pass It is 
the code which generates said list [ of the location for current bit planes ] of the 
3rd during NIFIKANSU propagation pass, said SIG of a current bit plane - Said 
3rd list The location in said 2nd list of the location for current bit planes, said SIG 

- with the location of a multiplier with the symbol by which entropy code 
modulation was carried out during NIFIKANSU propagation pass The code 
constituted so that all ****** Cord Brock's location lists may be included, It has 



the symbol by which entropy code modulation was carried out during the 
clean-up pass of a current bit plane. Furthermore, the code which generates the 
list [ of the location of said multiplier in Cord Brock who changes to the significant 
condition of one ] of the 5th during said clean-up pass of the present bit plane 
during the clean-up pass of the present bit plane, It has the symbol by which 
entropy code modulation was carried out during said clean-up pass of a current 
bit plane. The code which generates the list [ of the location of said multiplier in 
Cord Brock who is the multiplier which has the significant condition of zero 
during said clean-up pass of a current bit plane ] of the 6th during said clean-up 
pass of a current bit plane, The 1st location list which attached said tag during 
said clean-up pass of a current bit plane, The 1st location list which did not 
attach a tag is sorted about a current bit plane. The code changed into the 7th 
location list and the 8th location list, respectively, The 4th location list which 
attached said tag during said clean-up pass of a current bit plane, The 4th 
location list which did not attach a tag is sorted about a current bit plane. The 
code changed into the 9th location list and the 10th location list, respectively, 
Said location on the said 2nd, 5th, 7th, and 9th lists is merged [ be / it / under / 
said clean-up pass / of a current bit plane / comparison ]. The code which 



generates said list [ of the location for the next bit planes after a current bit 
plane ] of the 2nd, The code which said location on the said 6th, 8th, and 10th 
lists is merged [ be / it / under / said clean-up pass / of a current bit plane / 
comparison ], and generates said list [ of the location for the next bit planes after 
a current bit plane ] of the 1st, The code which removes the location of the 
multiplier of the arbitration in said Cord Brock which is a multiplier with the 
significant condition of 1 from said 1st generated list of [ for the next bit plane ] 
during said clean-up pass of a current bit plane, The computer program product 
characterized by ****(ing). 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally especially this invention relates to entropy code 
modulation, the decryption approach, and its equipment about a data 
compression and defrosting. This invention relates to the computer program 
product which has a computer program for performing entropy code modulation 
again. 
[0002] 

[Description of the Prior Art] The request for proposal to JPEG-2000 new 
specification was advanced recently, and the specification draft (on these 
specifications, henceforth referred to as JPEG2000) of a title called the 
"information technology-JPEG2000 image coding system- J PEG2000 committee 



draft version 1.0 (December 9, 1999) was announced. 

[0003] In JPEG2000, the whole image is divided into one or more image tile 
components, and, subsequently performing each two-dimensional dispersion 
wavelet transform of this image tile component is proposed. Subsequently, 
grouping of the transform coefficient of each image tile component is carried out 
to a subband. Subsequently, before entropy code modulation of each code block 
is carried out, this subband is divided and is changed into rectangular Cord 
Brock. Each code Brock's transform coefficient is preceded with entropy code 
modulation, and is expressed with sign magnitude. Entropy code modulation 
consists of two parts, the context generation section and the algebraic-sign-ized 
section. The algebraic-sign-ized section is considering the bit symbol and the 
context of a bit symbol of the multiplier set as the object of coding as the input. 
The context of the bit symbol of a certain multiplier is based on the 'significant 
(significance) 1 condition of the envelopment multiplier of eight pieces in Cord 
Brock's same bit plane. This bit symbol is encoded by the algebraic-sign-ized 
section. Although the 'significant 1 condition of a multiplier is the binary-value 
variable Si [m, n] and this binary-value variable is initialized by 0, this variable 
changes to 1 immediately after encoding the 1st non zero bit value of a multiplier. 



Drawing 1 The near significant condition Si of the envelopment multiplier of eight 
pieces of a multiplier "X [m, n]" [m-1, n-1] Si [m-1, n], Si [m-1, n+1], Si [m, n-1], Si 
[m, n+1], Si [m+1, n-1], Si [m+1, n], and Si [m+1, n+1] are shown. However, m 
and n are Cord Brock's line numbers and row numbers, respectively, and Si[] is 
significant condition just before the bit symbol i of a multiplier X [m, n] is encoded. 
Such near significant condition may be called about [ 3x ] 3 significant condition 
of a multiplier X [m, n]. 

[0004] The algebraic-sign-ized section [m, n] encodes first all the bit symbols of 
the one top bit plane of Cord Brock, subsequently to Cord Brock's degree 
encodes **, such as all bit symbols of a low bit plane, and, finally encodes all the 
bit symbols of the lowest bit plane. Within the limits of each one bit plane of Cord 
Brock, the algebraic-sign-ized section encodes the bit symbol of a multiplier with 
three pass of predetermined sequence. 

[0005] the 1st pass of a bit plane - SIG - it is called NIFIKANSU propagation 
pass (SP pass), the 2nd pass of a bit plane is called magnitude refinement 
MENTO pass (MR pass), and the pass of the 3rd last of a bit plane is called 
clean-up pass (N pass). Although the bit symbol for coding has the significant 
condition of 1 in SP pass, when this bit symbol itself has the near bit symbol with 



the significant condition of 0, the bit symbol of a bit plane is encoded. If the 
multiplier of this bit symbol is the last coding bit plane and is already significant in 
MR pass when the bit symbol of a bit plane is not encoded yet, this bit symbol 
will be encoded. The remaining bit symbols of the bit plane which was not 
beforehand encoded in N pass are encoded at this time. 

[0006] This context is transmitted to the algebraic-sign-ized section with the bit 
for coding, and the encoded symbol is outputted to a bit stream. If the value of 
this bit symbol for coding is 1 and that significant condition is zero, a bit symbol is 
once encoded, and significant condition will be set to 1 when the next bit symbol 
for coding is a sign bit for multipliers. When not fulfilling the above-mentioned 
conditions, significant condition is still zero (0). When taking the context of a 
continuous multiplier and pass into consideration, the most current significant 
condition of this multiplier is used. 

[0007] The algebraic-sign-ized section encodes the bit symbol of the bit plane in 
three pass (SP, MR, N) in the same predetermined sequence. The 
algebraic-sign-ized section goes to the top bit plane which has a non zero bit in 
inside first, skips SP and MR pass, and begins from N pass. Subsequently, the 
algebraic-sign-ized section goes to a bit plane low next, are three pass (SP, MR, 



N), and encodes a bit symbol in the sequence. Subsequently, the 
algebraic-sign-ized section goes to a bit plane low next, encodes **, such as a bit 
symbol, with the pass (SP, MR, N) of same order, and, finally encodes the 
lowest bit plane. 

[0008] Furthermore, each bit plane of Cord Brock is scanned in special 
sequence. It begins from topmost part left-hand side, and the first four bit 
symbols of a train are scanned. Subsequently, the first four bit symbols of the 
2nd train are scanned until Cord Brock's width of face will be covered. 
Subsequently, it is scanned with **, such as the 2nd four bit symbol of the 1st 
train. About the remaining lines of arbitration, the same scan is continued within 
lowest Cord Brock of a subband. Drawing 2 shows an example of the Cord 
Brock scanning pattern about Cord Brock with the transform coefficient of 64 
pieces which consists of 8x8 Brock. A scan is performed by the strip (long and 
slender piece) which four lines follow so that it may understand in this example. 
Cord Brock is not limited to 8x8 Brock, and it thinks of still bigger Cord Brock, 
such as Cord Brock of 64x64. In the case of the latter, 16 continuous strips of 
four lines arise. In order to simplify explanation, on these specifications, this 
order of a scan will be called the order of JPEG2000 scan. 



[0009] The entropy decryption described by JPEG2000 becomes the relation 
between entropy code modulation and a mirror image. For example, a decoder 
decodes a symbol by the case of coding, and same order. An entropy decryption 
consists of two sections, the context generation section and the arithmetic 
decode section, again. The arithmetic decryption section receives as an input 
the context of the symbol set as the object of decode, and its symbol set as the 
object of decode. This symbol is decoded by the arithmetic decryption section 
based on the 'significant 1 condition of the envelopment multiplier of eight pieces 
in the bit plane where Cord Brock of the context of the scan sequence symbol 
set as the object of decode is the same. Although the 'significant 1 condition of a 
multiplier is binary-value variable S [m, n] and this binary-value variable is 
initialized by 0, if the 1st non zero bit plane value of a multiplier is decoded, it will 
change to 1. Thus, the significant condition of the multiplier in a decryption 
phase becomes the significant condition and mirror image relation of a multiplier 
in a coding phase (refer to drawing 2 ). 

[0010] In JPEG2000, algebraic-sign-izing and a decryption are performed for 
every bit plane from the top bit plane to the lowest bit plane. Introduction, and 
coding/decryption skip all the bit planes that contain only zero in it, and it starts 



the operation to the 1st bit plane which has a non zero element in it. once it 
arrives at the 1st bit plane with which coding/decryption has a non zero element 
in it - SIG - a codec acts to each continuation bit plane with NIFIKANSU 
propagation pass, magnitude refinement MENTO pass, and three pass of 
clean-up pass. 

[001 1] It has the codec scan covering the whole bit plane, and the entropy codec 
which realizes JPEG2000 which defines arrangement of a location with a certain 
description is proposed, for example, SIG - with NIFIKANSU propagation pass, 
a codec looks for the location which has at least one significant multiplier near 
3x3 of the location, although the location itself is not significant. With magnitude 
refinement MENTO pass, a codec already looks for a significant location. With 
clean-up pass, a codec looks for the location which is not encoded / decrypted in 
front. Therefore, in this proposed codec, three scans are performed about all bit 
planes. This connotes that the maximum throughput is one symbol per 3 cycles. 
[0012] As main troubles of the proposed codec, about each pass, a codec scans 
all locations and the point that it is necessary to judge whether coding/decryption 
is performed by current pass is mentioned so that the above may show. This 
means that scan a location without the need for coding and a cycle is wasted. 



[0013] 

[Problem(s) to be Solved by the Invention] Solution or improving at least are the 
purpose of this invention substantially about one or more troubles of this 
configuration and/or a proposal. 
[0014] 

[Means for Solving the Problem] According to the 1st mode of this invention, the 
approach of carrying out entropy code modulation of the symbol showing Cord 
Brock who has the transform coefficient of a digital image is offered. The 
following steps [ bit plane / to the lowest bit plane predetermined / the 1st bit 
plane to / in this approach / each ] : It is the multiplier which has the significant 
condition of zero in a current bit plane. SIG which performs entropy code 
modulation of all the symbols in the current bit plane which is a symbol belonging 
to a multiplier with the near multiplier which has the significant condition of one in 
a current bit plane - with a NIFIKANSU propagation step ; The magnitude 
refinement MENTO step which performs entropy code modulation of all the 
symbols in the current bit plane which is a symbol belonging to the multiplier 
which has the significant condition of one in the last bit plane, ; said SIG of a 
current bit plane - among a NIFIKANSU propagation step or a magnitude 



refinement MENTO step In the approach of performing the clean-up step which 
performs entropy code modulation of all the symbols in the current bit plane 
which is the symbol by which entropy code modulation was not carried out 
before it SIG of a current bit plane - it is a multiplier with the symbol set as the 
object of the entropy code modulation in a NIFIKANSU propagation step -- the 
list [ of the location of said multiplier in said Cord Brock ] of the 1st » said SIG of 
a current bit plane - with the step which precedes with a NIFIKANSU 
propagation step and is generated ; It is a multiplier with the symbol set as the 
object of the entropy code modulation in a magnitude refinement MENTO step of 
a current bit plane. The step which precedes the list [ of the location of said 
multiplier in said Cord Brock ] of the 2nd with the magnitude refinement MENTO 
step of a current bit plane, and generates it, ; It is a multiplier with the symbol set 
as the object of the entropy code modulation in said clean-up step of a current bit 
plane. It has further the step which precedes the list [ of the location of said 
multiplier in said Cord Brock ] of the 3rd with the clean-up step of a current bit 
plane, and generates it. 

[0015] According to another mode of this invention, the equipment which carries 
out entropy code modulation of the symbol showing Cord Brock who has the 



transform coefficient of a digital image is offered, the bit plane splitter with which 
this equipment divides said Cord Brock into the bit plane which consists of a 
symbol from the 1st bit plane to the predetermined lowest bit plane, and; SIG - 
with NIFIKANSU propagation pass SIG of magnitude refinement MENTO pass, 
the entropy encoder which encodes said symbol during clean-up pass, and a; 
current bit plane » it is a multiplier with the symbol set as the object of entropy 
code modulation during NIFIKANSU propagation pass — Precede with 
NIFIKANSU propagation pass and it generates, the list [ of the location of said 
multiplier in Cord Brock ] of the 1st — SIG of a current bit plane — It is a multiplier 
with the symbol set as the object of entropy code modulation during the 
magnitude refinement MENTO pass of a current bit plane. Precede the list [ of 
the location of said multiplier in Cord Brock ] of the 2nd with the magnitude 
refinement MENTO pass of a current bit plane, and it is generated. It is a 
multiplier with the symbol set as the object of entropy code modulation during 
the clean-up pass of a current bit plane. The list memory manager which 
precedes the list [ of the location of said multiplier in Cord Brock ] of the 3rd with 
the clean-up pass of a current bit plane, and generates it; it has the storage 
which stores said 1st list, the 2nd list, and the 3rd location list. 



[0016] According to another mode of this invention, the computer program 
product which has the computer program which carries out entropy code 
modulation of the symbol showing Cord Brock who has the transform coefficient 
of a digital image is offered. A code for this computer program to divide said 
Cord Brock into the bit plane which consists of a symbol from the 1st bit plane to 
the predetermined lowest bit plane, SIG - with NIFIKANSU propagation pass 
and magnitude refinement MENTO pass The code for carrying out entropy code 
modulation of said symbol during clean-up pass, SIG of a current bit plane -- it is 
a multiplier with the symbol set as the object of entropy code modulation during 
NIFIKANSU propagation pass — the list [ of the location of said multiplier in Cord 
Brock ] of the 1st - SIG of a current bit plane - with the code for preceding with 
NIFIKANSU propagation pass and generating It is a multiplier with the symbol 
set as the object of entropy code modulation during the magnitude refinement 
MENTO pass of a current bit plane. The code for preceding the list [ of the 
location of said multiplier in Cord Brock ] of the 2nd with the magnitude 
refinement MENTO pass of a current bit plane, and generating it, It is a multiplier 
with the symbol set as the object of entropy code modulation during the clean-up 
pass of a current bit plane. It has a code for storing the code for preceding the 



list [ of the location of said multiplier in Cord Brock ] of the 3rd with the clean-up 
pass of a current bit plane, and generating it, said 1st location list, the 2nd 
location list, and the 3rd location list. 

[0017] According to another mode of this invention, the approach of the entropy 
coding symbol showing Brock who has a multiplier is offered. The following 
steps [ bit plane / to the lowest bit plane predetermined / the 1st bit plane to / in 
this approach / each ]: Perform the step which generates at least one list of the 
location of said multiplier in Brock who is the multiplier which has Brock's current 
symbol by which entropy code modulation in a bit plane is carried out, and the 
step which carries out entropy code modulation of said symbol of the multiplier in 
the Brock's current bit plane using said at least one list. 

[0018] According to another mode of this invention, the equipment which carries 
out entropy code modulation of the symbol showing Brock who has a multiplier is 
offered. This equipment has the generation equipment which generates at least 
one list of the location of said multiplier in Brock who is a multiplier with Brock's 
current symbol by which entropy code modulation in a bit plane is carried out, 
and the entropy encoder which carries out entropy code modulation of said 
symbol of the multiplier in the Brock's current bit plane using said at least one list. 



[0019] According to another mode of this invention, the computer program 
product which has the computer program which carries out entropy code 
modulation of the symbol showing Brock who has a multiplier is offered. This 
computer program has a code for generating at least one list of the location of 
said multiplier in Brock who is the multiplier which has Brock's current symbol by 
which entropy code modulation in a bit plane is carried out, and a code for 
carrying out entropy code modulation of said symbol of the multiplier in the 
Brock's current bit plane using said at least one list. 

[0020] According to another mode of this invention, the approach of carrying out 
entropy code modulation of the symbol showing Cord Brock who has the 
transform coefficient of a digital image is offered. The following steps [ bit plane / 
to the lowest bit plane predetermined / the 1st bit plane to / in this approach / 
each ] : The 1st of the multiplier which has said symbol set as the object of 
entropy code modulation in a current bit plane, respectively, the 2nd and the 3rd 
location list - following - SIG — with NIFIKANSU propagation pass Magnitude 
refinement MENTO pass and the step which encodes the symbol of said 
transform coefficient Cord Brock's current bit plane during clean-up pass, The 
step and ** which generate the list [ of the location for the next bit planes after a 



current bit plane ] of the 1st, the list [ of the location for the next bit planes after a 
current bit plane ] of the 2nd, and the list [ of the location for current bit planes ] 
of the 3rd are offered. In this case, this generation step is a multiplier with the 
non-significant condition of zero, said SIG of a current bit plane — it is the symbol 
by which entropy code modulation is carried out during NIFIKANSU propagation 
pass — It is said multiplier which adjoins a multiplier with a symbol with the 
significant condition of 1. the list [ of the location of said multiplier in said Cord 
Brock ] of the 4th -- SIG of a current bit plane - with the substep generated 
during NIFIKANSU propagation pass SIG of a current bit plane — it is the 
multiplier which changes to the significant condition of one during NIFIKANSU 
propagation pass -- SIG of a bit plane current to the location of the list [ of the 
location of the multiplier in a current bit plane ] of the 1st -- with the substep 
which attaches a tag during NIFIKANSU propagation pass SIG of a current bit 
plane — SIG of a bit plane current to the list [ of said location of the multiplier 
which changes to the significant condition of one during NIFIKANSU propagation 
pass ] of the 4th - with the substep which attaches a tag during NIFIKANSU 
propagation pass It is the substep which generates said list [ of the location for 
current bit planes ] of the 3rd during NIFIKANSU propagation pass. SIG of a 



current bit plane - Said 3rd list The location in said 2nd list of the location for 
current bit planes, SIG -- with the location of a multiplier with the symbol by 
which entropy code modulation was carried out during NIFIKANSU propagation 
pass The substep constituted so that all ****** Cord Brock's location lists may be 
included, It is a multiplier with the symbol by which entropy code modulation was 
carried out during the clean-up pass of a current bit plane. The substep which 
generates the list [ of the location of said multiplier in Cord Brock who changes to 
the significant condition of one, and who is a multiplier ] of the 5th during the 
clean-up pass of a current bit plane during the clean-up pass of a current bit 
plane, It has the symbol by which entropy code modulation was carried out 
during the clean-up pass of a current bit plane. The substep which generates the 
list [ of the location of said multiplier in Cord Brock who is the multiplier which 
has the significant condition of zero during the clean-up pass of a current bit 
plane ] of the 6th during the clean-up pass of a current bit plane, The 1st location 
list which attached said tag during the clean-up pass of a current bit plane, The 
1st location list which did not attach a tag is sorted about a current bit plane. The 
substep changed into the 7th location list and the 8th location list, respectively, 
The 4th location list which attached said tag during the clean-up pass of a 



current bit plane, The 4th location list which did not attach a tag is sorted about a 
current bit plane. The substep changed into the 9th location list and the 10th 
location list, respectively, Said location on the said 2nd, 5th, 7th, and 9th lists is 
merged [ be / it / under / clean-up pass / of a current bit plane / comparison ]. The 
substep which generates said list [ of the location of the next bit plane after a 
current bit plane ] of the 2nd, The substep which said location on the said 6th, 
8th, and 10th lists is merged [ be / it / under / clean-up pass / of a current bit 
plane / comparison ], and generates said list [ of the location of the next bit plane 
after a current bit plane ] of the 1st, It has the substep which is a multiplier with 
the significant condition of 1 and which removes the location of the multiplier of 
the arbitration in Cord Brock from said 1st generated list of [ for the next bit 
plane ] during the clean-up pass of a current bit plane. 

[0021] According to another mode of this invention, the equipment which carries 
out entropy code modulation of the symbol showing Cord Brock who has the 
transform coefficient of a digital image is offered. The 1st in which this 
equipment has the symbol by which entropy code modulation was carried out in 
the current bit plane, respectively, the 2nd and the location list of the 3rd 
multiplier - following - SIG - with NIFIKANSU propagation pass Magnitude 



refinement MENTO pass and the entropy encoder which encodes said symbol of 
said transform coefficient Cord Brock's current bit plane during clean-up pass, 
Said list [ of the location for the next bit planes after a current bit plane ] of the 1st, 
The list [ of the location for the next bit planes after a current bit plane ] of the 
2nd, The list memory manager which generates the list [ of the location for 
current bit planes ] of the 3rd, It is the multiplier in which it **** and a list memory 
manager has the non-significant condition of zero, said SIG of a current bit plane 
-- it is the symbol by which entropy code modulation is carried out during 
NIFIKANSU propagation pass - the list [ of the location of said multiplier in said 
Cord Brock who is said multiplier which adjoins a multiplier with a symbol with 
the significant condition of 1 ] of the 4th — SIG of a current bit plane -- with a 
means to generate during NIFIKANSU propagation pass SIG of a current bit 
plane — it is the multiplier which changes to the significant condition of one 
during NIFIKANSU propagation pass - SIG of a bit plane current to the location 
of the list [ of the location of the multiplier in a current bit plane ] of the 1st - with 
the means which attaches a tag during NIFIKANSU propagation pass SIG of a 
current bit plane - SIG of a bit plane current to the list [ of said location of the 
multiplier which changes to the significant condition of one during NIFIKANSU 



propagation pass ] of the 4th » with the means which attaches a tag during 
NIFIKANSU propagation pass It is a means to generate said list [ of the location 
for current bit planes ] of the 3rd during NIFIKANSU propagation pass. SIG of a 
current bit plane -- Said 3rd list The location in said 2nd list of the location for 
current bit planes, SIG — with the location of a multiplier with the symbol by 
which entropy code modulation was carried out during NIFIKANSU propagation 
pass The means constituted so that all ****** Cord Brock's location lists may be 
included, It is a multiplier with the symbol by which entropy code modulation was 
carried out during the clean-up pass of a current bit plane. A means to generate 
the list [ of the location of said multiplier in Cord Brock who changes to the 
significant condition of one and who is a multiplier ] of the 5th during the clean-up 
pass of a current bit plane during the clean-up pass of a current bit plane, It is a 
multiplier with the symbol by which entropy code modulation was carried out 
during the clean-up pass of a current bit plane. A means to generate the list [ of 
the location of said multiplier in Cord Brock who is the multiplier which has the 
significant condition of zero during the clean-up pass of a current bit plane ] of 
the 6th during the clean-up pass of a current bit plane, The 1st location list which 
attached said tag during the clean-up pass of a current bit plane, The 1st 



location list which did not attach a tag is sorted about a current bit plane. The 
means changed into the 7th location list and the 8th location list, respectively, 
The 4th location list which attached said tag during the clean-up pass of a 
current bit plane, The 4th location list which did not attach a tag is sorted about a 
current bit plane. The means changed into the 9th location list and the 10th 
location list, respectively, A means for said location on the said 2nd, 5th, 7th, and 
9th lists to be merged [ be / it / under / clean-up pass / of a current bit plane / 
comparison ], and to generate said list [ of the location for the next bit planes 
after a current bit plane ] of the 2nd, A means for said location on the said 6th, 
8th, and 10th lists to be merged [ be / it / under / clean-up pass / of a current bit 
plane / comparison ], and to generate said list [ of the location for the next bit 
planes after a current bit plane ] of the 1st, It has the means which removes the 
location of the multiplier of the arbitration in Cord Brock which is a multiplier with 
the significant condition of 1 from said 1st generated list of [ for the next bit 
plane ] during the clean-up pass of a current bit plane. 

[0022] According to another mode of this invention, the computer program 
product which has the computer program which carries out entropy code 
modulation of the symbol showing Cord Brock who has the transform coefficient 



of a digital image is offered. The 1st of a multiplier with the symbol to which 
entropy code modulation of this computer program was carried out in the current 
bit plane, respectively, the 2nd and the 3rd location list — following — SIG — with 
NIFIKANSU propagation pass Magnitude refinement MENTO pass and the code 
for carrying out entropy code modulation of said symbol of said transform 
coefficient Cord Brocks current bit plane during clean-up pass, Said list [ of the 
location for the next bit planes after a current bit plane ] of the 1 st, The list [ of the 
location for the next bit planes after a current bit plane ] of the 2nd, It has a code 
for generating the list [ of the location for current bit planes ] of the 3rd. In that 
case this code for generation a multiplier with the non-significant condition of 
zero — it is - said SIG of a current bit plane it is the symbol by which entropy 
code modulation is carried out during NIFIKANSU propagation pass — the list [ of 
the location of said multiplier in said Cord Brock who is said multiplier which 
adjoins a multiplier with a symbol with the significant condition of 1 ] of the 4th — 
SIG of a current bit plane — with the code generated during NIFIKANSU 
propagation pass SIG of a current bit plane - it is the multiplier which changes to 
the significant condition of one during NIFIKANSU propagation pass -- SIG of a 
bit plane current to the location of the list [ of the location of the multiplier in a 



current bit plane ] of the 1st -- with the code which attaches a tag during 
NIFIKANSU propagation pass SIG of a current bit plane — the location of the list 
[ of said location of the multiplier which changes to the significant condition of 
one during NIFIKANSU propagation pass ] of the 4th ~ receiving — SIG of a 
current bit plane ~ with the code which attaches a tag during NIFIKANSU 
propagation pass It is the code which generates said list [ of the location for 
current bit planes ] of the 3rd during NIFIKANSU propagation pass. SIG of a 
current bit plane — Said 3rd list The location in said 2nd list of the location for 
current bit planes, SIG — with the location of a multiplier with the symbol by 
which entropy code modulation was carried out during NIFIKANSU propagation 
pass The code constituted so that all ****** Cord Brock's location lists may be 
included, It has the symbol by which entropy code modulation was carried out 
during the clean-up pass of a current bit plane. Furthermore, the code which 
generates the list [ of the location of said multiplier in Cord Brock who changes to 
the significant condition of one ] of the 5th during the clean-up pass of the 
present bit plane during the clean-up pass of the present bit plane, It has the 
symbol by which entropy code modulation was carried out during the clean-up 
pass of a current bit plane. The code which generates the list [ of the location of 



said multiplier in Cord Brock who is the multiplier which has the significant 
condition of zero during the clean-up pass of a current bit plane ] of the 6th 
during the clean-up pass of a current bit plane, The 1st location list which 
attached said tag during the clean-up pass of a current bit plane, The 1st 
location list which did not attach a tag is sorted about a current bit plane. The 
code changed into the 7th location list and the 8th location list, respectively, The 
4th location list which attached said tag during the clean-up pass of a current bit 
plane, The 4th location list which did not attach a tag is sorted about a current bit 
plane. The code changed into the 9th location list and the 10th location list, 
respectively, The code which said location on the said 2nd, 5th, 7th, and 9th lists 
is merged [ be / it / under / clean-up pass / of a current bit plane / comparison ], 
and generates said list [ of the location for the next bit planes after a current bit 
plane ] of the 2nd, The code which said location on the said 6th, 8th, and 10th 
lists is merged [ be / it / under / clean-up pass / of a current bit plane / 
comparison ], and generates said list [ of the location for the next bit planes after 
a current bit plane ] of the 1st, It has the code which removes the location of the 
multiplier of the arbitration in Cord Brock which is a multiplier with the significant 
condition of 1 from said 1st generated list of [ for the next bit plane ] during the 



clean-up pass of a current bit plane. 
[0023] 

[Embodiment of the Invention] The gestalt of some desirable operations of this 
invention is explained referring to a drawing below. 

[0024] When reference is performed by one or more ones with the same 
reference number which shows a step and/or the description of accompanying 
drawings, those steps and/or descriptions have a function or an operation same 
for the purpose of this explanation, unless a reverse intention appears. 
[0025] The principle of the desirable equipment and the approach of a 
publication has general applicability in this specification to a data compression 
and defrosting. However, in order to simplify explanation, desirable equipment 
and a desirable approach are explained, referring to the compression and the 
defrosting of a digital image according to above-mentioned JPEG2000. However, 
it does not mean that this limits this invention to the approach and equipment of 
a publication. For example, this invention can also be applied to compression 
and defrosting of a digital video. 

[0026] Before progressing to the detailed explanation about a desirable 
approach, an easy general view of a desirable approach is explained below. 



First, the whole image is divided into one or more image tile components, and, 
subsequently two-dimensional dispersion wavelet transform is performed to 
each of these images tile component. Subsequently, grouping of the transform 
coefficient of each image tile component is carried out to a subband. 
Subsequently, this subband is further divided into rectangular Cord Brock, 
before entropy code modulation of each code Brock is carried out. 
[0027] Next, if their eyes are turned to drawing 3 , the flow chart 300 which 
shows how to carry out entropy code modulation of the symbol of Cord Brocks 
transform coefficient according to the 1st configuration is shown. Suitably, it is 
desirable for an approach 300 to call each code Brock of an image. This 
approach functions by the codec method. That is, this approach can decode or 
encode a symbol. While either coding or decode is performed, this approach 
performs the almost same step, decode processing - SIG - it becomes coding 
processing and mirror image relation in that a NIFIKANSU propagation list, a 
magnitude refinement MENTO list, and a clean-up list are used. However, during 
the decryption, source code Brock divided into a bit plane does not exist, but the 
location of the top bit plane is already given. In order to simplify explanation, an 
entropy-code-modulation method is mainly explained, referring to coding 



processing. 

[0028] An approach 300 begins from step 302 and one of required parameters is 
initialized. An approach 300 generates an effective value table among an 
initialization phase. This effective value table has the two-dimensional array 
which shows the significant condition of the multiplier of Cord Brock set as the 
object of coding. First, each entry of an array is set to the zero (0) which show 
that each multiplier has non-significant condition. The 1st non zero bit plane 
value of a certain multiplier is encoded, and when the entry to which an array 
corresponds is reset by (1), the significant condition of the multiplier changes to 
(1). SIG by which arbitration was called ~ under NIFIKANSU propagation coding 
pass -- or an effective value table can be updated during the clean-up coding 
pass of arbitration. 

[0029] moreover, the inside of an initialization phase and this approach - this 
specification - SIG - three lists named a NIFIKANSU propagation list (SP list), a 
magnitude refinement MENTO list (MR list), and a clean-up list (N list) are 
generated. The location of a bit symbol within the limits of Cord Brock set as the 
object of coding during current pass is included in these lists, for example, SIG — 
a NIFIKANSU propagation list - Cord Brock's within the limits - current SIG - all 



the location lists of bit symbols set as the object of coding during NIFIKANSU 
propagation pass are included. Vocabulary called the location of a bit symbol 
means the array location of Cord Brock of the transform coefficient in which the 
bit symbol forms a part within the limits on these specifications. Furthermore, the 
location of each within the limits of these lists is index-ized according to the order 
of the Cord Brock scan (refer to drawing 2 ). the beginning and SIG — a 
NIFIKANSU propagation list (SP list) and the maximum refinement MENTO list 
(MR list) are empty. On the other hand, a clean-up list (N list) lists all Cord 
Brock's locations within the limits, and is used for coding of the top bit plane with 
a non zero bit. 

[0030] SP list and MR list can be updated during processing of this approach by 

an addition and deletion of the further location if needed. Furthermore, the 

present N list is generated during SP coding pass so that the location which is 

not included in MR list with the present SP may be included. 

[0031] Cord Brock's transform coefficient is received after initiation 302, and it is 

divided into a bit plane (304). It is determined which bit plane has a top non zero 

bit in it by checking Cord Brock's bit plane at the following step 306. 

[0032] Subsequently, this approach progresses to step 308 and entropy code 



modulation of the bit plane which has the most significant bit at this step is 
carried out within single clean-up pass. Entropy code modulation of the bit 
symbol which specifically belongs to a bit plane with the most significant bit of a 
non zero bit is carried out respectively. Entropy code modulation of these bit 
symbols is carried out to drawing 2 in the predetermined order of a scan like 
illustration. The entropy coding step 308 takes the bit symbol for coding, and its 
context as an input. This context is suitably determined according to JPEG2000. 
coincidence — SIG - the list of the location set as the object of processing in 
NIFIKANSU propagation pass and magnitude refinement MENTO pass is 
generated, consequently the efficient processing of the bit in the next bit plane of 
this approach is attained. During the first clean-up pass 308, when it becomes 
clear that a bit symbol is significant, the related location is added to current MR 
list. This approach is determined also near un-significant [ of the inside near 3x3 
of the location where the significant thing became clear ] during the first clean-up 
coding pass. Subsequently, these locations are added to current SP list. 
[0033] After completion of step 308, this approach progresses to judgment Brock 
310, and the check of whether the bit plane set as the object of processing there 
exists further is performed. If it exists, this approach will progress to step 312 



and the bit symbol of the next bit plane will be searched there. 
[0034] subsequently, the bit symbol to which this approach relates — SIG of a 
current bit plane — it progresses to step 314 processed with NIFIKANSU 
propagation pass. At this step 314, entropy code modulation of the bit symbol in 
the current bit plane corresponding to the location in current SP list is carried out. 
During SP coding pass 314, when it becomes clear that a bit symbol is 
significant, it is added to MR list with the new related location. In order to avoid 
two coding, this new MR list is merged into current MR list after completion of the 
following clean-up coding pass 318. Moreover, during SP coding pass 314, 
when it becomes clear that a bit symbol is significant, as for this approach, it 
determines near un-significant [ of the location (P) of the effective-bits symbol ]. 
Subsequently, this approach is added to SP list new near [ any ] un-significant 
[ of the inside near / that are preceded with the location (P) in order of a scan / 
these / un-significant ]. On the other hand, this approach adds near [ any ] 
un-significant [ near / that are behind the location (P) in order of a scan / these / 
un-significant ] to current SP list. Subsequently, this approach performs 
re-index-ization of updated current SP list. This approach also starts generation 
of N list during SP coding pass 314 using the updated current list SP and current 



MR list. 

[0035] This approach progresses to the magnitude refinement MENTO coding 
pass 316 after completion of SP coding pass 314. At this step 316, entropy code 
modulation of all the bit symbols in the current bit plane corresponding to the 
location in a magnitude refinement MENTO list is carried out. 
[0036] This approach progresses to the clean-up coding pass 318 after 
completion of MR coding pass 316. At the clean-up coding step 318, entropy 
code modulation of all the bit symbols in the current bit plane corresponding to 
the location in a current (generated during the last coding pass) clean-up N list is 
carried out. During the clean-up coding pass 318, when it becomes clear that a 
bit symbol is significant, the related location is added to new MR list. This 
approach is determined also near un-significant [ of the location list of / in new 
MR list ]. Subsequently, the location near [ these ] un-significant is deleted from 
a clean-up list, and is added to new SP list. Subsequently, new MR list and new 
SP list are merged into current MR list and SP list, respectively. Subsequently, 
MR and SP list which were merged newly are formed into a re-index according 
to the order of a scan. 

[0037] After completion of the clean-up coding pass 318, this approach returns 



to judgment Brock 310, in order to perform further bit plane processing of 
arbitration. This approach is ended when judgment Brock returns truth (yes) (i.e., 
when the further bit plane set as the object of processing does not exist) (300). 
Suitably, as for this approach, it is desirable to process the bit plane which 
contains effective bits from the top bit plane to the predetermined lowest bit 
plane. This approach adds information to the header of the encoded bit stream 
among a coding phase. The top bit plane and the predetermined lowest bit plane 
are specified using this information. In a decode phase, this approach uses this 
header information at the time of a decryption of the encoded bit stream. 
[0038] Next, reference of drawing 4 shows the flow chart of the first clean-up 
coding step 308 used for drawing 3 by the entropy-code-modulation method of 
illustration. The clean-up coding step 308 starts processing of the top bit plane 
which has effective bits in it. the time of initiation of the first clean-up coding step 
308 — SIG — a NIFIKANSU propagation (SP) list and a magnitude refinement 
MENTO (MR) list are empty, and all multipliers are encoded during this clean-up 
pass. About each multiplier of this bit plane, when the first clean-up coding step 
308 has significant :(1) multiplier which performs the following operations in this 
bit plane, that multiplier is added to MR list. (2) One near 3x3 of the multiplier of 



multipliers is significant, and moreover, when the multiplier itself is not significant, 
the multiplier is added to SP list. 

[0039] It became what has perfect MR list and perfect SP list at the last of the 
first clean-up coding step 308, and is ready for being used as an object for the 
following steps, the first clean-up coding step 308 - a pretreatment step — these 
operations are performed by writing further the information about the effective 
value of the multiplier by which current pretreatment is carried out (412), and 
information [ / near un-significant / of the arbitration within the limits near 3x3 of a 
significant multiplier ] in memory by encoding each bit symbol of a multiplier in 
this bit plane 412 inside. While the bit symbol is pretreated so that it may explain 
to a detail further below, this memory is in the continuation condition of receiving 
updating. The clean-up coding step 308 also makes a decision about whether a 
multiplier should be applied to MR list, or it should add to SP list among the 
after-treatment step 418 by using the information written in memory so that it 
may explain to a detail further below. 

[0040] The first clean-up coding step 308 is a subprocedure, and is called by the 
main methods 300 of processing the top bit plane which has effective bits in it. 
The first coding step 308 begins from step 402. Subsequently, as for this 



subprocedure, Variables i and j progress to steps 404 and 406 by which both 
sides are set to 1. Variable j is used as a train counter, Variable i is used as a 
strip counter, and it enables the first clean-up coding step 308 to process the 
train and strip of a bit plane of Cord Brock in order of the scan of JPEG2000. 
Cord Brock has M strip of N train of a bit symbol. The value of M and N is 
changed according to Cord Brock's size. 

[0041] Subsequently, the first clean-up coding step 308 progresses to judgment 
Brock 408, and the check of whether the strip counter i is below the total of the 
strip M in 1 or more and Cord Brock is performed here. When judgment Brock 
408 returns yes (truth), the first clean-up coding step 308 progresses to 
judgment Brock 410. Subsequently, judgment Brock 410 confirms whether the 
train counter j is one or more within Cord Brock, or it is below the total of Train N. 
When judgment Brock 410 returns yes (truth), the first clean-up coding step 308 
progresses to the pretreatment step 412, and this pretreatment step 412 
pretreats the j-th train of the i-th strip of that bit plane, and it writes information in 
memory. It mentions later in a detail further below, referring to drawing 5 about 
this pretreatment step 412. The first clean-up coding step 308 progresses to step 
420 after completion of the pretreatment step 412. When either of judgment 



Brock 408 and 410 returns Nor (false), the first clean-up coding step 308 
bypasses the pretreatment step 412, and progresses to step 420 directly. 
[0042] The first clean-up coding step 308 progresses to judgment Brock 414, the 
strip counter i is two or more there, and (M+1) the check of whether to be the 
following is performed to coincidence. However, M is the total of the strip in Cord 
Brock. When judgment Brock 414 returns yes (truth), the first clean-up coding 
step 308 progresses to judgment Brock 416, and the check of whether for the 
train counter j to be three or more, and (N+2) to be the following is performed. 
However, N is the total of the train in a strip. When judgment Brock 416 returns 
yes (truth), the first clean-up coding step 308 progresses to the after-treatment 
step 418 which carries out after treatment of the train of eye watch G-2) of the 
strip of eye watch (i-1). The after-treatment step 418 makes a decision about 
whether a multiplier should be applied to MR list, or it should add to SP list using 
the information already written in memory. It mentions later in a detail further 
below, referring to drawing 6 about this after-treatment step 418. The first 
clean-up coding step 308 progresses to step 420 after completion of the 
after-treatment step 418. When either returns Nor (false) among judgment Brock 
414 and 416, a subprocedure 308 bypasses this after-treatment step 418, and 



progresses to step 420 directly. Thus, while the after-treatment step 418 is 
processing the train of eye watch 0-2) of the strip of eye watch (i-1), the 
pretreatment step 412 processes the j-th train of the i-th strip. 
[0043] The first clean-up coding step 308 carries out the increment of the train 
counter j only for 1 among step 420. Subsequently, the first clean-up coding step 
308 progresses to judgment Brock 422, and the check of whether the train 
counter j is the following (N+2) there is performed. However, N is the total of the 
train in a strip. When judgment Brock 422 returns yes (truth), the first clean-up 
coding pass 308 returns to judgment Brock 408 and 414 who processes the 
following train j. On the other hand, when judgment Brock 422 returns Nor (false), 
the first clean-up coding step 308 progresses to step 424, and, as for the strip 
counter i, the increment only of 1 is carried out there. Subsequently, the first 
clean-up coding step 308 progresses to judgment Brock 426, and the check of 
whether the strip counter i is the following (M+1) there is performed. However, M 
is the total of the strip in Cord Brock. When judgment Brock 426 returns yes 
(truth), the first clean-up coding step 308 returns to step 406 for the further 
processing of the following strip. 

[0044] As mentioned above, the clean-up coding step 308 reads the information 



written in memory, and a decision about whether a multiplier should be applied 
to MR list or it should add to SP list is made. This memory becomes the form of a 
current strip register, the last strip register, the following stripline store, the last 
stripline store, and the last stripline store. 

[0045] The last strip register and a current strip register are respectively 
constituted as a 4xN register arrangement which has four lines and N trains. This 
array has a 4-N entry in total. This configuration which consists of a front strip 
register and a current strip register functions as a double buffering configuration. 
Four lines of a front strip register correspond to four lines which Cord Brock's 
strip of eye watch (i-1) follows, respectively, and N train of a front strip register is 
equivalent to N train of the strip [ of Cord Brock ] of eye watch (i-1). On the other 
hand, four lines of a current strip register correspond to four lines which Cord 
Brocks i-th strip follows, respectively, and N train of a current strip register is 
equivalent to N train of Cord Brock's i-th strip. Each entry of a front strip register 
and a current strip register supports Cord Brock's multiplier, and has two bits N 
and S. It is shown [ S-bit ] whether the multiplier corresponding to the entry is 
significant. N bit shows whether the multiplier corresponding to the entry exists 
near 3x3 of a significant multiplier. A current strip register is updated in 



pretreatment step 412 middle continuation. For example, S bits of the j-th train of 
a current strip register are updated during the i-th pretreatment [ j-th ] 412 of a 
train of a strip, and N bit which corresponds according to the effective value of 
the multiplier of the j-th train Cord Brock's i-th strip is updated about a train 0-1), j, 
and G + 1)- The contents of the current strip register are outputted to a front strip 
register after the i-th completion of pretreatment (inside of step 424) of the train 
of the last of a strip, and N of a current strip register and S bits are reset by zero. 
Therefore, the perfect renewal of a current strip register to the i-th strip is 
included in the strip register in front of under pretreatment of the strip of eye 
watch (i+1). After treatment 418 has read N and S bits from the front strip 
register for the strip register i-th current [ for strips ] in the pretreatment step 412 
to coincidence during updating. 

[0046] The last stripline store and the following stripline store are respectively 
constituted as a 1xN Rhine store. This configuration which consists of the last 
stripline store and the following stripline store functions as a double buffering 
configuration. The last stripline store corresponds to the 1st line of the i-th strip. 
The last stripline store is a location which has a significant multiplier in the line of 
the last of the strip of eye watch (i-1) of the inside near 3x3 of the location, and 



stores the row number of the location of the un-significant multiplier in the i-th 
line [ 1st / of strip ]. The line of the following stripline store corresponds to the 1st 
line of the strip of eye watch (i+1). The following stripline store is a location which 
has a significant multiplier in the line of the last of the i-th strip of the inside near 
3x3 of the location, and stores the row number of the location of the 
un-significant multiplier of the 1st line of the strip of eye watch (i+1). As for a row 
number, in any case, it is stored in the Rhine store one after another from the 
head of the Rhine store in order of the scan of JPEG2000. Also about which 1 
time, the both sides of the following stripline store and the last stripline store can 
store to N row number. When there is only a row number of under N, the 
remaining entries of the Rhine store and the last part are left with a blank 
condition. The following stripline store is updated in pretreatment step 412 
middle continuation. For example, any row number of the location of the 1st line 
of the strip of eye watch (i+1) which is in within the limits near 3x3 of the 
significant multiplier of the j-th train of the i-th strip during the i-th pretreatment 
[ j-th ] 412 of a train of a strip within the limits is added to the following stripline 
store. The contents of the following stripline store are outputted to the last 
stripline store after the i-th completion of pretreatment of the train (inside of step 



424) of the last of a strip, and the entry of the following stripline store is reset by 
zero. Therefore, the perfect renewal of the following stripline store to the i-th strip 
is included at the last stripline store under pretreatment of the strip of eye watch 
(i+1). The pretreatment step 412 under i-th processing of a strip updates the 
stripline store next to the strip for [ watch (i+1) ], and reads the last stripline store 
of the i-th strip. 

[0047] The last stripline store is constituted as a 1x4-line store. The line of the 
last stripline store corresponds to a train (j-2), G-1)> I and the line of the last of 
the strip of eye watch (i-1) of G+1). The last stripline store is a location which has 
a significant multiplier in the 1st line of the i-th strip near 3x3 of the location, and 
stores the row number of the location of the un-significant multiplier of the line of 
the last of the strip of eye watch (i-1 ). A row number is stored in order of the scan 
of JPEG2000. The last stripline store is updated in pretreatment step 412 middle 
continuation. For example, the row number of the location of the arbitration of 
the line of the last of the strip of eye watch it is in within the limits near 3x3 of the 
significant multiplier of the j-th train of the i-th strip (i-1) within the limits is added 
to the last stripline store during the i-th pretreatment [j-th ] 412 of a train of a strip 
(when it does not exist there beforehand). The after-treatment step 418 has read 



the 1st entry of the last stripline store to coincidence. These row numbers are 
stored one after another in order of the scan of JPEG2000 in the last stripline 
store of the Rhine store which begins from the head of the Rhine store. Also 
about which 1 time, the last stripline store can store the row number to 4. When 
there is only less than four row number, the remaining entries of the last stripline 
store and the last part are left with a blank condition. 

[0048] Next, with reference to drawing 5 , the flow chart of the pretreatment step 
412 of the j-th train of the i-th strip which is drawn on drawing 4 explains to a 
detail further. The pretreatment step 412 begins from step 502, and progresses 
to step 504. Here, the 1st bit symbol of the j-th train of the i-th strip is searched. 
This bit symbol for retrieval is the j-th train, and is the first (namely, line 1) bit 
symbol in order of the scan of JPEG2000 of the i-th strip. Subsequently, the 
pretreatment step 412 progresses to step 506, and coding and context 
generation to the bit symbol for retrieval are performed there according to 
JPEG2000. Step 506 also performs renewal of an effective value table after 
completion of coding if needed. If the 1st non zero bit plane value of a multiplier 
is encoded, the significant condition of a multiplier will change to (1) and the 
entry to which the array of a table corresponds will be reset by (1). When the bit 



symbol by which current [ belonging to a certain multiplier ] was specifically 
encoded is (1), the effective value of the multiplier stored in an effective value 
table is set to (1). After completion of step 506, the pretreatment step 412 
progresses to judgment Brock 508, and the check of whether the bit encoded 
there belongs to a significant multiplier is performed. When judgment Brock 508 
returns yes (truth), the pretreatment step 412 progresses to step 510, it is the j-th 
train corresponding to the bit symbol for retrieval there, and the bit S of the j-th 
train of a current strip register is set to (1). When judgment Brock 508 returns 
Nor (false), the pretreatment step 412 progresses to judgment Brock 534 directly 
(namely, when a multiplier is not significant). 

[0049] After step 510, the pretreatment step 412 progresses to loop formations 
514-526, and it is processed near [ each ] ** significant [ of the inside near 3x3 of 
a current significant multiplier ] in order there. The pretreatment step 412 
acquires near un-significant [ of a current significant multiplier ] among step 514 
(when it exists). Step 514 is determined near un-significant [ of a current 
significant multiplier ] by investigating an effective value table. If it does not exist 
near un-significant, the pretreatment step 412 progresses to judgment Brock 534 
directly (not shown). On the other hand, when it exists near un-significant, the 



pretreatment step 412 progresses to judgment Brock 516, and the check of 
whether then, current near is in the last strip (i-1) is performed. Then, when 
judgment Brock 516 returns yes (truth), the pretreatment step 412 progresses to 
step 518, and the row number of current near is added at the last stripline store, 
The pretreatment step 412 progresses to judgment Brock 526 after step 518. On 
the other hand, when judgment Brock 516 returns Nor (false), the pretreatment 
step 412 progresses to judgment Brock 520, and the check of whether current 
near is in the following strip (i+1) there is performed. Then, when judgment Brock 
520 returns yes (truth), the pretreatment step 412 progresses to step 522, and a 
row number is added at the following stripline store. The pretreatment step 412 
progresses to judgment Brock 526 after step 522. On the other hand, when 
judgment Brock 520 returns Nor (false), the pretreatment step 412 progresses to 
step 524. The pretreatment step 412 sets Bit N to (1) within the entry of the 
current strip register corresponding to current near among step 524. The 
pretreatment step 412 progresses to judgment Brock 526 after step 524. 
Judgment Brock 526 confirms whether near which is not processed yet by loop 
formations 514-526 exists in the inside near 3x3 of a current significant multiplier 
further. When judgment Brock 526 returns yes (truth), in order to process near 



the degree of a current significant multiplier, the pretreatment step 412 returns to 
step 514. When judgment Brock 526 returns Nor (false), a pretreatment step 
progresses to step 528. 

[0050] Among step 528, the pretreatment step 412 searches the head of the last 
stripline store which is the 1st entry of the last stripline store which follows in 
order of the scan of JPEG2000, and assigns it to Variable headSP. Among the 
i-th pretreatment step 412 of the beginning of a strip (namely, j= 1), the last 
stripline store corresponds to the 1st line of the i-th strip, and, subsequently 
stores the row number of a location with the significant multiplier in the strip of 
eye watch (i-1) near [ those ] 3x3. Therefore, the 1st row number stored in the 
variable headSP in the i-th last stripline store of the 1st line of a strip of a certain 
location in order of the scan of JPEG2000 is contained among the i-th 
pretreatment step 412 (namely, j= 1) of the beginning of a strip. This location has 
a significant multiplier near 3x3 of that location in the strip of eye watch (i-1). 
After step 528, the pretreatment step 412 progresses to judgment Brock 530, 
and the check of being j=headSP is performed there. When judgment Brock 530 
returns yes (truth), the pretreatment step 412 progresses to step 532, and N bit 
is set to (1) there as an object for the entries of the current strip register 



corresponding to a location (1 j). Thus, when setting those corresponding N bits 
near un-significant [ of the i-th strip of the significant multiplier in the strip of eye 
watch (i-1) ], it is specified in a current strip register. Moreover, the current head 
of the last stripline store is removed by the pretreatment step 412 among step 
532. Furthermore, all the remaining row numbers are shifted to the head of the 
last stripline store at once. The pretreatment step 412 progresses to judgment 
Brock 534 after completion of step 532. On the other hand, when judgment 
Brock 530 returns Nor (false), the pretreatment step 412 progresses to judgment 
Brock 534 directly. The last stripline store stores the row number to N in this 
contractor first so that clearly. The pretreatment step 412 confirms [ each train j= 
1, — , ] whether if called about N, a row number [ step / 412 / pretreatment / 
between judgment Brock 530 and in the last stripline store ] exists. If a 
corresponding row number exists, it will be specified near un-significant as what 
exists in the 1st line of the train, it will be inputted into a current strip register, and 
will be removed from the last stripline store. 

[0051] Judgment Brock 534 judges whether the bit symbol which is not 
processed yet by the pretreatment step 412 exists further in the j-th train. When 
judgment Brock 534 returns yes (truth), the pretreatment step 412 progresses to 



step 536, and the following bit symbol within a train is searched there. 
Subsequently, the pretreatment step 412 returns to step 506 which processes 
this searched bit symbol. On the other hand, if the bit symbol which should be 
processed more than it does not exist in Train j, judgment Brock 534 returns Nor 
(false), and it ends (538), and the pretreatment step 412 returns to the first 
clean-up coding step 308, in order to perform further processing. 
[0052] Next, if an eye is changed to drawing 6 , the flow chart of the 
after-treatment step 418 of the train of eye watch (j-2) of the strip of eye watch 
(i-1) it is drawn on drawing 4 is further shown in the detail. As mentioned above, 
while the pretreatment step 412 is processing the j-th train of the i-th strip, as for 
the after-treatment step 418, the train of eye watch (j-2) of the strip of eye watch 
(i-1) is processed. 

[0053] The after-treatment step 418 begins from step 602, it progresses to step 
604, and a variable positionl is set to (1 , j-2) there. This variable positionl stores 
the coordinate (a line, train) of the current position in the strip register before 
being processed by the after-treatment step. After completion of step 604, it 
progresses to step 610, the entry then, stored at the head of the last stripline 
store is searched, and the after-treatment step 418 is stored in Variable headSP. 



This variable headSP stores the row number of a location in the strip of eye 
watch which has a significant multiplier in the i-th strip near 3x3 of a certain 
location (i-1). When the last stripline store is empty, step 606 sets Variable 
headSP to null. 

[0054] After completion of step 606, the after-treatment step 418 progresses to 
judgment Brock 608, and the check of being variable headSP= Q-2) is performed 
there. When judgment Brock 608 returns yes (truth), the after-treatment step 418 
progresses to step 610, and a variable positon2 is set to (4, headSP) there. This 
variable positon2 shows (the line and train) of the bit symbol in the strip of eye 
watch (i-1), and this symbol has a significant multiplier near [ that ] 3x3 in the i-th 
strip. When judgment Brock 608 returns Nor (false), this variable positon2 is set 
to null (612). The after-treatment step 418 progresses to step 614 after 
completion of step 612. 

[0055] Among step 614, the after-treatment step 418 compares variables 
positionl and positon2, and it judges whether positionl exists before positon2 in 
order of the scan of JPEG2000. If it exists, the after-treatment step 418 stores a 
variable positionl in variable winning_position. If it does not exist, the 
after-treatment step 418 stores a variable positon2 in variable winning_position. 



After completion of step 614, the after-treatment step 418 progresses to 
judgment Brock 616, and the check of whether the coordinate stored in variable 
winning_position there is a variable positon2 (namely, the last stripline store) is 
performed. 

[0056] When judgment Brock 616 returns yes (truth), an after-treatment step 
progresses to step 618, and the head of the last stripline store corresponding to 
headSP is removed there. Moreover, as for the remaining entries of the last 
stripline store, only 1 is respectively shifted to a head. An after-treatment step 
progresses to step 620 after completion of step 618, and N bit in the location in 
the strip register before corresponding to the location stored in variable 
winning_position there is set to (1). The after-treatment step 418 progresses to 
judgment Brock 622 after completion of step 620. When judgment Brock 612 
returns Nor (false), an after-treatment step progresses to judgment Brock 622 
directly. 

[0057] Judgment Brock 622 confirms whether S bits of the location in the strip 
register before corresponding to the location stored in variable winning_position 
are (1). When judgment Brock 622 returns yes (truth), the after-treatment step 
418 progresses to step 624, and the location stored in variable winning_position 



there is added to MR list. The after-treatment step 418 progresses to judgment 
Brock 630 after completion of step 624. When judgment Brock 622 returns Nor 
(false), the after-treatment step 418 progresses to judgment Brock 626. 
Judgment Brock 626 confirms whether N bit of the location in the strip register 
before corresponding to the location stored in variable winning_position is (1). 
When judgment Brock 626 returns yes (truth), the after-treatment step 418 
progresses to step 628, and the location stored in variable winning_position 
there is added to SP list. The after-treatment step 418 progresses to judgment 
Brock 630 after completion of step 628. When judgment Brock 626 returns Nor 
(false), the after-treatment step 418 progresses to judgment Brock 630 directly. 
[0058] Judgment Brock 630 confirms whether the location set as the object of 
processing exists further in the train of eye watch (j-2). That is, judgment Brock 
630 confirms whether the line of the current position stored in variable 
winning_position is equal to 4. When judgment Brock 630 returns Nor (false), the 
after-treatment step 418 progresses to step 632, and, as for the line number in a 
variable positionl, the increment only of (1) is carried out there. After step 632, 
the after-treatment step 418 progresses to step 606, and after treatment 418 is 
resumed to the new value stored in the variable positionl there. On the other 



hand, when judgment Brock 630 returns yes (truth), it ends (634), and the 
after-treatment step 418 returns to the clean-up coding step 308, in order to 
perform further processing. 

[0059] Since it stores in a current strip register, the pretreatment step 412 to the 
i-th strip generates current N and S bits, so that the above may show. It exists as 
i-th object for strips at the time of termination of a pretreatment step, and, 
subsequently such N and S bits are outputted to a front strip register. The 
after-treatment step 418 processes N of the strip of eye watch current storing is 
carried out (i-1), and S bits to a front strip register at the pretreatment step 412 
and coincidence of the i-th strip. This N and S bits are generated as last object 
for the strips of eye pretreatment step 412 Naka (i-1) watch. The pretreatment 
step 412 of the i-th strip pinpoints near [ in the i-th strip ] a significant multiplier 
and near [ its ] un-significant, and stores them as N of the location where a 
current strip register corresponds, and S bits. The pretreatment step 412 
specifies near [ any ] un-significant [ of the 1st line of the i-th strip of the 
significant multiplier in the strip of eye watch (i-1) ], and stores these in the 
location where a current register corresponds as an N bit. The pretreatment step 
412 of the i-th strip processes the latter by searching the row number such near 



un-significant [ of the arbitration by which current storing is carried out ] at the 
last stripline store. It is specified near [ these ] un-significant at the last 
pretreatment step of the strip of eye watch (i-1), they are stored in the following 
stripline store, and are outputted to the last of the pretreatment step of the strip 
of eye watch (i-1) at the last stripline store. By the pretreatment step 412 of the 
i-th strip, it is near un-significant [ resulting from the significant multiplier in the 
i-th line / 1st / of strip ], and is specified near [ any ] un-significant [ in line of last 
of strip of eye watch (i-1) ]. The pretreatment step 412 adds the row number near 
[ these ] un-significant to the last stripline store. Subsequently, the 
after-treatment step 418 to the strip of eye watch (i-1) searches these row 
numbers out of the last stripline store, and updates N bit to which the arbitration 
in a front strip register corresponds, (i-1) The after-treatment step 418 to the strip 
of eye watch pinpoints the location which can be added on SP list or MR list 
using N stored in the strip register before being updated, and S bits. The location 
in the strip register before [ which specifically has S bits set to 1 ] being updated 
is stored in MR list, and the location in the strip register before [ with S= 1 and N= 
0 ] being updated is stored in SP list. 

[0060] If it returns to drawing 3 , after completion of the first clean-up coding step 



308, this approach will progress to judgment Brock 310, and the check of 
whether the bit plane set as the object of processing there exists further will be 
performed. If it exists, this approach will progress to step 312 and the bit symbol 
of the next bit plane will be searched there, subsequently, this approach - SIG of 
a current bit plane ~ it is NIFIKANSU propagation pass and progresses to step 
314 which processes a related bit symbol. 

[0061] next — if an eye is changed to drawing 7 A and drawing 7 B — SIG of 
drawing 3 - the flow chart of the NIFIKANSU (propagation SP) coding step 314 
is further shown in the detail. This coding step 314 follows the clean-up coding 
step 318 for each bit planes after an after that and first stage bit plane following 
the first clean-up coding step 308 at first. SP coding step 314 is called the 
entropy-code-modulation method 300, and takes the form of a subprocedure. 
This coding step 314 begins from the place passed to SP coding step 314, in 
order that current SP list (it is henceforth called original SP list on these 
specifications) may process (702). This original SP list is generated by the first 
last clean-up step 308 or last clean-up coding step 318. SP coding step 314 
uses original SP list passed to SP coding step 314, the near SP list, the strip SP 
list of degrees, the last strip SP list, and five lists of new SP lists. The four latter 



lists are generated by SP coding pass 314. SP list, the last strip SP list, and the 
strip SP list of degrees are local at the point that use of those lists is limited to SP 
coding step 314 soon, new SP list generated on the other hand and updated 
original SP list -- a step -- in order to perform further processing 318 inside, an 
entropy-code-modulation method is passed. 

[0062] Since the multiplier of the arbitration corresponding to the location stored 
in this list which is a multiplier which becomes significant by SP coding step 214 
present Nakaato is specified by tagging, SP list of SP coding step 314 middle 
original can be updated. Each entry of SP list original for this purpose is a 
location which has a significant multiplier near that location 3x3, and has the 
coordinate which shows the location of the bit symbol in the current bit plane of 
an un-significant multiplier (a line, train), and the flag which shows the effective 
value of a bit symbol after current SP coding step 214. 

[0063] New SP list has the coordinate (a line, train) of the location of the bit 
symbol of the un-significant multiplier which has the new significant multiplier of 
arbitration near 3x3 of the location. These new significant multipliers are 
encoded significant multipliers which have a bit symbol in a current bit plane, 
and the significant condition of these significant multipliers changes to one 



among current SP coding step 314 (it changes to owner mind), since the 
multiplier of the arbitration corresponding to the location stored in this list which 
is a multiplier which becomes significant by SP coding step 314 present Nakaato 
is specified by tagging — SP coding step - new SP list can be updated 314 
inside. Each entry of SP list new for this purpose is a location which has a new 
significant multiplier near 3x3 of that location, and has the coordinate (a line, 
train) of the location of the bit symbol of an un-significant multiplier, and the flag 
which shows the effective value of a bit symbol after current SP coding step 314. 
[0064] SP list will have the coordinate (a line, train) of a location within the limits 
of Cord Brock of some bit symbols soon. SP list is the subset of new SP list soon. 
That is, all the locations in SP list will be included in this new list soon. The 
location (however, they are necessarily no locations) of an un-significant 
multiplier will be included in within the limits near 3x3 of the current significant 
multiplier just decrypted among SP coding step 314 by SP list soon. Only the 
location within the limits near [ which has SP list in the strip of the same Cord 
Brock as a current significant multiplier, and is after a significant multiplier 
current in the order of a scan of JPEG2000 ] 3x3 will be stored soon. 
[0065] the strip SP list of degrees - SP coding step it has the train coordinate 



of the location of an un-significant multiplier within the limits of the 1st line of the 
next strip within the limits near [ where the thing significant 314 inside became 
clear ] 3x3 of the multiplier in a current strip. The strip SP list of degrees is the 
subset of new SP list at the point of being contained in a list with all the locations 
new soon in SP list. 

[0066] the last strip SP list - SP coding step - it has the train coordinate of the 
location of an un-significant multiplier within the limits of the 1st line of the 
current strip within the limits near [ where the thing significant 314 inside became 
clear ] 3x3 of the multiplier in the last strip. 

[0067] After initiation, SP coding step 314 progresses to the initialization step 
704, and the entry to SP list, the strip SP list of degrees, the last strip SP list, and 
new SP list will be reset by zero (0) there soon. After the initialization step 704, a 
subprocedure progresses to judgment Brock 706 and the check of whether then, 
a certain location exists in original SP list is performed. When judgment Brock 
706 returns Nor (false), SP coding step 314 is ended (714) and an 
entropy-code-modulation method progresses to MR coding step 316. When all 
Cord Brock's locations within the limits are significant and are set as the object of 
coding among MR coding step 316, the above-mentioned situation may arise. 



When judgment Brock 706 returns yes (truth), SP coding step 314 progresses to 
a loop formation (steps 710-728) and the clean-up list generation step 708 at 
coincidence. While SP coding step 314 encodes SP location and is generating 
above-mentioned SP list, the clean-up list generation step 708 generates a 
clean-up list. The clean-up list generation step 708 is explained to a detail from 
the following. 

[0068] A loop formation (710-728) processes each location in SP list original 
about each pass of a loop formation, the near SP list, and the last strip SP list. 
The location of a degree which SP coding step 314 is the next location in original 
SP list, the near SP list, and the last strip SP list, and was not searched during 
the last pass during the pass of the arbitration of a loop formation is searched 
(720). The location in these lists is searched one after another during the pass of 
a loop formation according to the order of a scan of JPEG2000. It mentions later 
in a detail further below, referring to drawing 8 about the search method of these 
locations. On the other hand, when the location which was not before searched 
within the limits of these lists does not exist any more, SP coding step 314 exits 
from a loop formation (steps 710-728), and progresses to step 712. 
[0069] After completion of the initialization step 704, SP coding step 314 



progresses to judgment Brock 706, and the check of whether then, a location 
exists further in original SP list, the near SP list, and the last strip SP list is 
performed. If the remaining location exists within the limits of these lists, 
judgment Brock will return yes (truth) and SP coding step 314 will progress to 
judgment Brock 710. 

[0070] Judgment Brock 716 confirms whether the location which was not 
searched before exists further in Cord Brock f s current strip, original SP list, the 
near SP list, and the last strip SP list. SP coding step 314 processes Cord 
Brock's strip from the 1st strip, is the order of a scan indicated by JPEG2000, 
and continues processing all the time to the last strip. A current strip is Cord 
Brocks 1st strip during the pass of judgment Brock's 716 beginning. When 
judgment Brock 716 returns Nor (false), SP coding step 314 progresses to step 
718, the aisle location in the strip SP list of degrees is outputted to the last strip 
SP list there, and the entry of the strip SP list of degrees is set to zero, it 
mentioned above ~ as - the strip SP list of degrees - SP coding step - it has 
the train coordinate of the location of the un-significant multiplier of the 1st line of 
the next strip within the limits near 3x3 of the multiplier in a current strip which is 
a multiplier the thing significant 314 inside was proved that it is within the limits. 



the last strip SP list — SP coding step - it has the train coordinate of the location 
of the un-significant multiplier of the 1st line of the current strip within the limits 
near 3x3 of the multiplier in the last strip which is a multiplier the thing significant 
314 inside was proved that it is within the limits. SP coding step 314 adds a row 
number to the strip SP list of degrees (step 738), and searches a row number 
out of the last strip SP list during processing of the strip SP coding Cord Brock's 
arbitration. If a location does not exist within the limits of a current strip any more, 
the row number of the strip SP list of degrees is outputted to the last strip SP list 
(718), the entry of the strip SP list of degrees is set to zero, and the following 
strip turns into a current strip. SP coding step 314 progresses to step 720 after 
completion of step 718. 

[0071] On the other hand, when judgment Brock 716 returns yes (truth), SP 
coding step 314 progresses to step 720 directly. Among step 720, SP coding 
step 314 is the next location in original SP list, the near SP list, and the last strip 
SP list, and searches the location which was not searched during the pass of the 
last time of a loop formation. It explains to a detail more, referring to drawing 8 
about this below. After completion of step 720, SP coding step 314 progresses 
to step 722, and context generation and coding of a bit symbol are performed in 



the (retrieval) location there. This coding and context generation are suitably 
performed according to JPEG2000. After completion of coding, step 722 also 
performs renewal of an effective value table, when required. The 1st non zero bit 
plane value of a multiplier is encoded, and when the entry to which the array of a 
table corresponds is reset by (1), the significant condition of a multiplier changes 
to (1). When the bit symbol by which current [ belonging to a certain multiplier ] 
was specifically encoded is (1), the effective value of the multiplier stored in an 
effective value table is set to (1). 

[0072] SP coding step 314 progresses to judgment Brock 724 after completion of 
the coding step 722. In judgment Brock 724, the check of whether the encoded 
bit symbol in the (retrieval) location has the significant condition of (1) is 
performed. When judgment Brock 724 returns Nor (false), the location of a 
degree where SP coding step 314 is [ in ] the next location in SP list original 
return and there, the near SP list, and the last strip SP list to step 710, and was 
not searched during the pass of the last time of a loop formation is searched. On 
the other hand, when judgment Brock 724 returns yes (truth), SP coding step 
314 progresses to step 726, and a tag is attached as a thing effective in the flag 
of a location (searched) with which it corresponds in an original list or new SP list 



there. Thus, among the following clean-up coding step 318, in order to perform 
the addition on MR list which follows, this location is pinpointed. 
[0073] SP coding step 314 passes new SP the coordinate (a line, train) near 
[ this ] un-significant after completion of step 726 to the processing for adding 
near un-significant (732). It mentions later in a detail further, referring to drawing 
13 A and drawing 13 B about this. This processing begins from initiation of SP 
coding step 314, and is ended by completion of SP coding step 314. 
[0074] after completion of step 726, and SP coding step 314 - subloop 728- it 
progresses to 738 and 740 and the un-significant multiplier of the inside near the 
3x3 of a current significant multiplier which has the bit symbol by which current 
was encoded there is processed in order about each pass of a subloop. subloop 
728- 738 and 740 have judgment Brock 728, it is this judgment Brock and the 
check of whether to exist near un-significant [ of a current significant multiplier 
which was not before processed by the subloop ] further is performed. Judgment 
Brock 728 performs this judgment with reference to an effective value table. 
When judgment Brock 728 returns Nor (false), SP coding step 314 returns to 
judgment Brock 710, in order to perform further processing. On the other hand, 
when judgment Brock 728 returns yes (truth), SP coding step 314 progresses to 



step 730, and the location near [ as a coordinate (a line, train) ] un-significant is 
searched from an effective value table there. After completion of step 730, SP 
coding step 314 progresses to judgment Brock 734, and the check of whether 
the location near [ there current ] un-significant is behind the location of the 
multiplier which has the bit symbol by which current was encoded in order of the 
scan of JPEG2000 is performed. When judgment Brock 734 returns Nor (false), 
in order to perform further processing, SP coding step 314 returns to judgment 
Brock 728. On the other hand, when judgment Brock 734 returns yes (truth), SP 
coding step 314 progresses to judgment Brock 736, and the check of whether to 
belong near [ current ] un-significant to the following strip is performed after the 
current strip of the phase hand to whom the bit symbol by which current was 
encoded there belongs. When judgment Brock 736 returns yes (truth), SP 
coding step 314 progresses to step 738, and the row number of the location near 
[ current ] un-significant is added at the last of the strip SP list of degrees there. 
After completion of step 738, SP coding step 314 returns to judgment Brock 728, 
in order to perform further processing. On the other hand, when judgment Brock 
738 returns Nor (false), SP coding step 314 progresses to step 740, and the 
coordinate (a line, train) of the location near [ current ] un-significant will be 



added at the last of SP list there soon. After completion of step 740, SP coding 
step 314 returns to judgment Brock 728, in order to perform further processing. 
[0075] Next, if an eye is changed to drawing 8 , the flow chart of step 720 of SP 
coding step 314 is further shown in the detail. According to the order of a scan of 
JPEG2000, step 720 is the 1st location stored in original SP list, the near SP list, 
or the last strip SP list, and searches the 1st location which was not searched 
and processed before. As mentioned above, the location stored in original SP list, 
the near SP list, and the last strip SP list is sorted according to JPEG2000 so 
that clearly. Three head pointers have pointed out the 1st entry to original SP list, 
the 1st entry to the near SP list, and the 1st entry to the last strip SP list during 
the 1st [ to step 720 ] call, respectively. About the each call which follows, one in 
these head pointers moves to the next item in a list. When step 718 outputs the 
contents of the strip SP list of degrees to the last strip SP list, the head pointer 
for the last strip SP list is reset by the 1st entry of the last strip SP list. The 
location of a head pointer is held between each call to step 720 in the current 
entropy step 314. A head pointer will be reset shortly after the current entropy 
step 314 is completed. 

[0076] Step 720 begins from step 802 and progresses to judgment Brock 804, 



806, and 808 at coincidence. By judgment Brock 804, step 720 confirms whether 
the head pointer has pointed out the significant (that is, it is not null) location in 
original SP list. When judgment Brock 804 returns yes (truth), step 720 
progresses to step 812, and step 720 searches the coordinate (a line, train) of 
that location in original SP list which the head pointer has pointed out, and it 
stores this coordinate in Variable origSP there. On the other hand, when 
judgment Brock 804 returns Nor (false), step 720 sets Variable origSP to null. By 
judgment Brock 806, step 720 confirms whether the head pointer has pointed 
out the location significant (that is, it is not null) within SP list soon. When 
judgment Brock 806 returns yes (truth), step 720 progresses to step 816, and 
step 720 searches the coordinate (a line, train) of that location in the near SP list 
which the head pointer has pointed out, and it stores this coordinate in Variable 
neighSP there. On the other hand, when judgment Brock 806 returns Nor (false), 
step 720 sets Variable neighSP to null. It is confirmed whether, by judgment 
Brock 808, step 720 has pointed out the location where a head pointer is 
significant in the last strip SP list (that is, it is not null). When judgment Brock 808 
returns yes (truth), step 720 progresses to step 820 and step 720 searches the 
row number of the location in the last strip SP list which the head pointer has 



pointed out there. This row number is stored as a coordinate in Variable 
nextstripSP (1 row number). As mentioned above, the last SP list is near 
un-significant [ resulting from the significant multiplier encoded among SP 
coding step 314 of the last strip ], and stores the row number near un-significant 
[ of the arbitration of the 1st line of a strip ]. On the other hand, when judgment 
Brock 808 returns Nor (false), step 720 sets Variable nextstripSP to null. 
[0077] Step 720 progresses to step 822 after completion of steps 810-820. The 
location of the location stored in Variables origSP, neighSP, and nextstripSP is 
compared among step 822, it is the location which consists of these three 
locations, and the location concerned set to the 1st in the order of a scan of 
JPEG2000 is discovered. After completion of step 822, step 720 progresses to 
step 824 and only one entry is moved in the direction distant from this 1st entry 
within the list with which the head pointer to the entry which includes this '1st 1 
location there corresponds. Subsequently, this '1st 1 location obtained by the 
comparison step 822 is passed to the coding step 722 of SP coding step 314, 
and the clean-up list generation step 708, in order to perform further processing. 
Subsequently, step 720 is ended. 

[0078] While SP coding step 314 is carrying out steps 710-740 during activation, 



SP coding step 314 performs the clean-up list generation step 708. This is 
explained to a detail from the following. 

[0079] Next, if an eye is changed to drawing 13 A and drawing 13 B, the flow 
chart which shows the processing which adds near un-significant to new SP list 
is shown. SP coding step 314 - SP coding pass - the coordinate (a line, train) 
near un-significant of the multiplier the thing significant 314 inside was proved 
that it is is passed into step 732 (drawing 7 A). These locations are passed to the 
processing 1300 for adding near un-significant to new SP list. This processing 
1300 begins from initiation of SP coding step 314, and is ended by completion of 
SP coding step 314. The purpose of this processing 1300 is removing the 
overlap part of the arbitration near un-significant [ of a significant multiplier ]. For 
example, since the multiplier which it is near [ which consists of two significant 
multipliers ] un-significant exists, an addition on new SP list may be needed only 
once. It is added near [ these ] un-significant to new SP list, and sorting is 
performed within SP list in order of the scan of JPEG2000. Processing 1300 
uses the strip register in front of 4xN, the current strip register of 4xN, the last 
stripline store of 1xN, the stripline store next to 1xN, and the last stripline store of 
1x4 mentioned above. However, N is Brock's width of face. Processing 1300 



functions on a pretreatment step which was used with the first clean-up coding 
pass 308 as a pretreatment step by the somewhat similar approach. Processing 
1300 sends the contents of the last strip register and the last stripline store to the 
after-treatment process 1400. About this, it mentions later in a detail further with 
reference to drawing 14 . A treatment process 1400 functions as an 
after-treatment step after this by the approach used with the first clean-up coding 
pass 308, and the somewhat similar approach. For example, while processing 
1300 is pretreating the i-th strip, processing 1400 will carry out after treatment of 
the strip of eye watch (i-1). 

[0080] A pretreatment process 1300 sets to (1) N bit of the entry of the current 
strip register of 4xN for un-significant multipliers with which it corresponds in the 
i-th same strip which is the un-significant multiplier which exists in within the 
limits near 3x3 of the significant multiplier in the i-th strip. A pretreatment process 
1300 stores the row number of the un-significant multiplier which is in the line of 
the last of the strip of eye watch (i-1), and is near 3x3 of the significant multiplier 
of the 1st line of the i-th strip again in the last stripline store, once the i-th strip is 
pretreated — this — the i-th strip is sent to processing 1400, in order to perform 
after treatment. Processing 1400 is an entry in the last stripline store, and 



fetches the entry by which the current addition is carried out to the last stripline 
store during pretreatment of the strip of eye watch (i+1) again. That is, the 
process 1400 which carries out after treatment fetches in order the row number 
of the un-significant multiplier which is in the i-th line of the last of a strip, and 
(i+1) is near 3x3 in the significant multiplier of the 1st line of the strip of eye 
watch. 

[0081] Processing 1300 begins from step 1302 and the entry of an 
above-mentioned register and the Rhine store are set to zero there. 
Subsequently, processing 1300 progresses to step 1304 and the fetch of the 
coordinate (a line, train) of the significant multiplier then, passed into step 732 is 
carried out. This coordinate (a line, train) by which the fetch was carried out is 
stored in Variable CurPos. Subsequently, processing 1300 progresses to 
judgment Brock 1306, and the check of whether an un-significant multiplier 
exists in the inside near the 3x3 of a location stored in CurPos there is performed. 
[0082] When judgment Brock 1306 returns yes (truth), processing 1300 
progresses to loop formations 1312-1324, the fetch of near un-significant [ of the 
inside near 3x3 of a location CurPos ] is carried out to order, and it is processed 
there. Processing 1300 progresses to step 1312, and the fetch of the coordinate 



(a line, train) near [ next ] un-significant is carried out there, and, specifically, it is 
stored in Variable NextN. Subsequently, processing 1300 progresses to 
judgment Brock 1314, and the check of whether then, a location NextN exists in 
the strip in front of a current strip is performed. When judgment Brock 1314 
returns yes (truth), the row number of a location NextN is added to the last 
stripline store (1316). When yes (truth) is not returned, processing 1300 
progresses to judgment Brock 1320, and the check of whether then, a location 
NextN exists in the next strip of a current strip is performed. When judgment 
Brock 1320 returns yes (truth), the row number of a location NextN is added to 
the following stripline store (1318). On the other hand, when judgment Brock 
1320 returns Nor (false), processing 1300 sets Bit N to (1) to the entry in the 
current register corresponding to a location NextN. Processing 1300 progresses 
to judgment Brock 1324 after steps 1316 and 1318 or completion of 1322. By 
judgment Brock 1324, the check of whether to exist near un-significant further is 
performed. When judgment Brock 1324 returns yes (truth), processing 1300 
performs further processing return and near [ next ] un-significant to step 1312. 
When yes (truth) is not returned, a step continues to 1328. 
[0083] Variable PrevPos is set to Variable CurPos at step 1328. Subsequently, 



processing 1300 continues to step 1330 and processing 1300 fetches the 
coordinate (a line, train) of the location of a degree passed into step 732 
(drawing 7 A) there. This coordinate (a line, train) by which the fetch was carried 
out is stored in Variable CurPos. When this location of a degree still is not 
available, processing 1300 stands by until it becomes available. If an available 
location does not exist any more, processing 1300 progresses to step 1334 
directly (not shown). 

[0084] After completion of step 1330, processing progresses to judgment Brock 
1332 and the check of whether the location then, stored in Variable CurPos 
exists in the following strip about the location stored in Variable PrevPos is 
performed. When judgment Brock 1332 returns Nor (false), further processing of 
the new location where processing 1300 was stored in judgment Brock 1306 in 
return and Variable CurPos is performed. When judgment Brock 1332 returns 
yes (truth), processing 1300 continues to step 1334. 

[0085] Among step 1334, processing 1300 moves the contents of the current 
strip register to a front strip register, and sets the entry in a current strip register 
to zero. Step 1334 moves the contents of the following stripline store to the last 
stripline store, and, subsequently to zero, sets the entry in the following stripline 



store. Processing follows coincidence to steps 1336 and 1338 after completion 
of step 1334. Processing 1300 carries out after treatment of the front strip 
register among step 1336. It explains to a detail further, referring to drawing 14 
below about this. Processing 1300 sets Bit N to (1) among step 1338 as an 
object for the entries in the current strip register corresponding to the location by 
which current storing is carried out into the last stripline store. After completion 
with steps 1336 and 1338, processing continues to judgment Brock 1306, in 
order to process near un-significant further. 

[0086] When judgment Brock 1306 returns Nor (false) (i.e., when it does not 
exist near un-significant), processing 1300 continues to judgment Brock 1308. 
Judgment Brock 1308 confirms whether the location passed by step 732 
(drawing 7 A) exists further. When judgment Brock 1308 returns yes (truth), 
processing 1300 progresses to step 1304 and the fetch of the location is carried 
out there. When a location available now does not exist, judgment Brock 1308 
stands by until a location is generated, or SP coding pass 314 stands by until SP 
coding pass 314 is completed at the end time (1310) which processing ends. 
[0087] Next, if an eye is changed to drawing 14 , the flow chart of the after 
treatment 1400 used with the pretreatment 1300 of drawing 13 A and 13B is 



shown. The after-treatment step 1400 starts in SP coding pass 314 and 
coincidence. After treatment 1400 starts 1402 and the strip register before after 
treatment 1400 is passed into step 1336 is stood by (1404). After a front strip 
register is passed to after treatment 1400, processing 1400 progresses to loop 
formations 1406-1416. Loop formations 1406-1416 are each entry in a front strip 
register (namely, location), they process in order each entry with N bit set to (1), 
compare with its entry the entry (row number) by which current storing is carried 
out into the last Rhine store, and add the location before the order of a scan of 
JPEG2000 to the new list SP. A loop formation 1406 processes the entry in a 
front strip register in order of the scan of JPEG2000. Pretreatment 1300 has 
updated the last Rhine store also for under after treatment 1400 continuously by 
adding an entry so that clearly from the above. 

[0088] Loop formations 1406-1416 have judgment Brock 1406 and step 1408. 
By judgment Brock 1406, processing 1400 confirms whether a certain location 
exists a certain entry (namely, location) or in the last stripline store in the strip 
register before having N bit set to (1). When judgment Brock 1406 returns yes 
(truth), processing 1400 progresses to steps 1408 and 1410 at coincidence. At 
step 1408, processing 1400 fetches the following row number (the 1st) in the 



Rhine store of current last time, and stores this row number in Variable LinePos. 
Variable LinePos is set to null if a current entry does not exist in the last Rhine 
store. Step 1410 fetches the location with N bit which is the location of a degree 
by which a fetch was not carried out and was set before (1) of a degree from a 
front strip register in order of the scan of JPEG2000, and stores the location in 
Variable StripPos at coincidence. After steps 1408 and 1410, processing 1400 
progresses to step 1412 and processing compares the location stored in 
Variables LinePos and StripPos there. Step 1412 is this location stored in 
Variables LinePos and StripPos, determines this location located in order of the 
scan of JPEG2000 in an early location, and stores the location in Variable 
WinPos. When then, processing progresses to step 1414 after completion of 
step 1412 and the location exists in the last Rhine store, the location stored in 
Variable WinPos is removed from the last Rhine store. Processing progresses to 
step 1416 after completion of step 1416, and the location stored in Variable 
WinPos there is added to new SP list. In order that processing 1400 may 
perform further processing, it returns to judgment Brock 1406. Processing 1400 
is ended when judgment Brock 1406 returns Nor (false) (1418). 
[0089] Next, if an eye is changed to drawing 9 , the flow chart of the clean-up list 



generation step 708 of SP coding step 314 is shown. The clean-up list 
generation step 708 begins from step 902, progresses to step 904, and acquires 
the location defined at step 720 during the 1st [ of a loop formation ] pass 
(710-740) there. This location is the 1st location which follows in order of the 
scan of JPEG2000, and this location is stored in either original SP list, the near 
SP list or the last strip SP list. This location is stored in Variable headSP. 
Moreover, step 904 acquires the 1st location stored in MR list according to the 
order of a scan of JPEG2000, and stores this location in Variable headMR. The 
clean-up generation step 708 progresses to a loop formation 906 after 
completion of step 904. 

[0090] A loop formation 906 carries out the increment only of 1 through each 
location P of Cord Brock (x y) in the order of a scan of JPEG2000. A loop 
formation 906 progresses to judgment Brock 908 after each increment over Cord 
Brock's new location P (x y). Judgment Brock 908 confirms whether the current 
position P of a loop formation (x y) is equal to the location stored in Variable 
headSP. When judgment Brock returns Nor (false), the clean-up generation step 
708 progresses to judgment Brock 912, and a check equal to the location where 
the current position P of a loop formation (x y) was stored in Variable headMR 



there is performed. When judgment Brock returns Nor (false), the clean-up 
generation step 708 progresses to step 916, and the current position P (x y) is 
added to a clean-up list there. After completion of step 916, it is carried out [ to a 
loop formation 906 ] return and there, and the increment of the location P (x y) is 
carried out for the clean-up generation step 708 in the order of a scan of 
JPEG2000 in the location of a degree. 

[0091] On the other hand, when judgment Brock 908 returns yes (truth), the 
clean-up generation step 708 progresses to step 910. Among step 910, when 
the location of a degree defined at step 720 is available, the clean-up generation 
step 708 acquires the location, and stores the location in Variable headSP. Thus, 
the clean-up generation step 708 replaces with the location of a degree the 
current position stored in Variable headSP whenever it searched the location 
defined during the pass of step 720 one after another and called step 910. There 
is sometimes a case where the current use of the location of a degree cannot be 
carried out. In such a situation, the clean-up generation step 708 stands by until 
the location becomes available. Furthermore, when judgment Brock 710 
(drawing 7 A) returns Nor (false), the clean-up generation step 708 sets Variable 
headSP into this step 910 at null instead of standing by. In the case of the latter, 



the location set as the object of coding among SP coding step does not exist any 
more. However, the location set as the object of coding which needs to be added 
to a clean-up list among SP coding step may exist behind the last location. By 
setting Variable headSP to null, these locations can be added to a clean-up list 
during the consecutiveness pass of a loop formation 906. A clean-up generation 
step is carried out [ to a loop formation 906 ] after completion of step 910 return 
and there, and, as for a location P (x y), the increment only of 1 is carried out in 
the order of a scan of JPEG2000. 

[0092] Furthermore, when judgment Brock 912 returns yes (truth), the clean-up 
generation step 708 progresses to step 914, and the next location in MR list is 
stored in Variable headMR there. Thus, a clean-up generation step searches the 
location in MR list one after another, and replaces with the location of a degree 
the current position stored in Variable headMR using each call of step 914. If the 
location left behind to MR list does not exist any more, step 912 sets Variable 
headMR to null. As for a clean-up generation step, the increment only of 1 is 
carried out in the order of a scan of JPEG2000 after completion of step 914 to a 
loop formation 906, as for return and a location P (x y). 

[0093] All Cord Brock's locations P within the limits (x y) end the back clean-up 



generation step 708 processed by the clean-up generation step 708. 
[0094] Thus, while the current position is processed within current SP pass, the 
location is sent also to the clean-up list generation step 708. At this step 708, the 
loop formation which passes along all the coordinates in Brock in order of the 
scan of JPEG2000 exists. The generated coordinate is compared with the next 
location in current SP coding pass. If the above-mentioned coordinate and a 
location are equal, the location is beforehand processed within current pass, the 
processing will be continued, the location of a degree will be acquired in current 
SP coding pass, and the processing will generate the following coordinate. 
Processing stands by if the location of a degree obtained from current SP coding 
pass does not exist until a location is generated, or until SP coding is completed. 
When a current coordinate is not equal to Variable headSP, a current coordinate 
exists in the location before the coordinate stored in Variable headSP, therefore 
this coordinate is the candidate of a clean-up list. Subsequently, this coordinate 
is compared with Variable headMR. Since the coordinate is already in MR list 
when the above-mentioned coordinate and a location are not equal, processing 
acquires the next location in MR list, stores it in Variable headMR, and 
generates the following coordinate. When this generated coordinate is not equal 



to Variable headMR, this coordinate is inserted into a clean-up list. If all locations 
are encoded, Variable headSP can once be set to null. Similarly, Variable 
headMR can be set to null when all MR locations of MR list have once been 
processed. Thus, the coordinate after the last of SP list and MR list can be 
added to a clean-up list. 

[0095] In the example of modification of this configuration, when processing 
detects that all of four locations of a certain train in a strip are in a clean-up list, 
processing can compress the four locations into one synthetic coordinate in a 
clean-up list. This synthetic coordinate can be used in the clean-up phase of 
next coding/decryption, when it can encode. 

[0096] Returning to drawing 7 A, SP coding step 314 returns new SP list and 
updated original SP list during the clean-up coding pass 318 among the 
termination step 714. On the other hand, the entropy-code-modulation method 
300 progresses to the magnitude refinement MENTO coding pass 316. 
[0097] Next, if an eye is changed to drawing 10 , the flow chart of the magnitude 
refinement MENTO coding pass 316 is further shown in the detail. The 
magnitude refinement MENTO coding pass 316 begins from step 1002, and 
progresses to loop formations 1004-1008, and the location in MR list for each 



pass of loop formations 1004-1008 is searched in order of the scan of 
JPEG2000 there. After step 1002, the magnitude refinement MENTO coding 
pass 316 progresses to steps 1004 and 1006 of a loop formation first, in order to 
process the 1st location in MR list. After completion of step 1006, the magnitude 
refinement MENTO coding pass 316 progresses to judgment Brock 1008, and 
the check of whether the location set as the object of processing which then, was 
not processed before exists further in MR list is performed. When judgment 
Brock 1008 returns yes (truth), as for the magnitude refinement MENTO coding 
pass 316, the next location of MR list is searched [ to step 1004 ] return and 
there. Among step 1004, the magnitude refinement MENTO coding pass 316 
fetches the current position from MR list, and fetches the symbol which 
corresponds from memory using this current position. The magnitude refinement 
MENTO coding pass 316 fetches the significant value of the inside near 3x3 of 
the current position from an effective value table again. The magnitude 
refinement MENTO coding pass 316 progresses to step 1006 after completion of 
step 1004. Among step 1006, such effective value is sent out to context 
generation processing, a context is generated, coding of a corresponding 
symbol is performed, and algebraic-sign-ization is further performed to the 



symbol. These steps 1004 and 1006 can be performed at the rate of one location 
per 1 cycle. In coding processing, since a required data bit is fetched from bit 
plane memory, the coordinate of a location is used. In decryption processing, in 
order to write in a decode bit into the buffer for an output, the coordinate of a 
location is used. When judgment Brock 1008 returns Nor (false), the magnitude 
refinement MENTO coding pass 316 is ended (1010), and, subsequently an 
entropy-code-modulation method progresses to the clean-up coding pass 318. 
[0098] Next, if an eye is changed to drawing 11 , the flow chart of the clean-up 
coding pass 318 is shown. The clean-up coding pass 318 begins from step 1 102. 
the inside of this step 1 1 02, and the last SIG - the clean-up list generated during 
the NIFIKANSU propagation coding pass 314 is passed to the current clean-up 
coding pass 318. Moreover, it is generated by the last clean-up coding pass 308 
or 318 inside, and original SP list updated during the last coding pass 314 is 
passed to the clean-up coding pass 318. Furthermore, new SP list generated 
during the last coding pass 314 is passed to the clean-up coding pass 318. 
Among the initiation step 1102, the clean-up coding pass 318 also initializes two 
lists called the clean-up-significant multiplier list of [ for storing the coordinate (a 
line, train) of a location ], and a list near clean-up un-significant, and sets the 



entry of those lists to null. Finally, MR list generated in the last clean-up coding 
pass 308 or 318 is passed to the current clean-up coding pass 318. 
[0099] After the initiation step 1 102, the clean-up coding pass 318 progresses to 
loop formations 1 104-1 1 14, and the location in a clean-up list is searched during 
each pass of loop formations 1 104-1 1 14 in order of the scan of JPEG2000 there. 
After step 1102, the clean-up coding pass 318 progresses to judgment Brock 
1104, and the check of whether the location which was not searched with the 
current clean-up coding pass 318 there exists further in a clean-up list is 
performed. When judgment Brock 1104 returns yes (truth), the clean-up coding 
pass 318 progresses to step 1106, and the fetch of the next location in the 
clean-up list which then, was not searched before is carried out. These locations 
are searched from a clean-up list in order of the scan of JPEG2000. After the 
fetch of this location is carried out, the clean-up coding pass 318 progresses to 
step 1108. The clean-up coding pass 318 fetches the bit symbol which 
corresponds from the bit plane memory of that location among step 1108 using 
this current position. The clean-up coding pass 318 also fetches effective value 
from the effective value table near 3x3 of the current position. Furthermore, 
these significant values are sent out to context generation processing, and the 



context for coding of the present symbol is generated. Subsequently, this current 
symbol is algebraic-sign-ized. 

[0100] After completion of step 1 108, the clean-up coding pass 318 progresses 
to judgment Brock 1110, and a check with the current significant bit symbol 
encoded there is performed. When judgment Brock 1110 returns Nor (false), the 
clean-up coding pass 318 returns to judgment Brock 1104, in order to process 
the next location in a clean-up list (when it exists). On the other hand, when 
judgment Brock 1110 returns yes (truth), clean-up coding pass progresses to 
step 1112, and the coordinate (a line, train) of the current position is added to a 
clean-up-significant multiplier list there. The location in a clean-up-significant 
multiplier list is stored in order of the scan of JPEG2000. The clean-up coding 
pass 318 progresses to step 1114 after completion of step 1112. 
[0101] Among step 1114, the clean-up coding pass 318 determines the 
un-significant multiplier within the limits near 3x3 of the current position, and 
adds the location near [ these ] un-significant to a list near clean-up 
un-significant. The location of the latter in a list near clean-up un-significant is 
sorted according to the order of a scan of JPEG2000. A list near clean-up 
un-significant can have the location of the multiplier which is not in the clean-up 



list itself so that clearly [ this contractor ]. The method of adding these 
un-significant multipliers to a list near clean-up un-significant is similar with the 
approach (drawing 13 A, 13B, 14) explained in relation to the addition of an 
un-significant multiplier on new SP list. Although the same processing as what 
was explained while the clean-up coding pass 318 referred to drawing 13 A, and 
13B and 14 in the case of the former is used, it is accompanied by the following 
modification. With the clean-up coding pass 318, the coordinate (a line, train) of 
the significant multiplier encoded now is passed to step 1304 (drawing 13 A) in 
step 1114, and Variable WinPos is instead added to a list near clean-up 
un-significant at step 1414. Thus, any, overlap of an un-significant multiplier is 
removed. 

[0102] After completion of step 1114, the clean-up coding pass 318 encodes a 
sign bit according to JPEG2000 (not shown), and, subsequently returns to 
judgment Brock 1 104. When a location does not exist in the clean-up list whose 
judgment Brock 1 104 returned Nor (false) and which was case [ the list ], namely, 
searched and processed any more, the clean-up coding pass 318 progresses to 
step 1116, and ends the clean-up coding pass 318 there. 

[0103] while the clean-up coding pass 318 is processing each location in a 



clean-up list — simultaneously, clean-up coding pass -- the following SP coding 
pass 314 and MR coding pass -- in order to perform processing which follows 
316 inside, original new SP list and new MR list are generated (1116). 
[0104] Next, if an eye is changed to drawing 12 , the flow chart of step 1116 
which generates original new SP list and new MR list is further shown in the 
detail. Step 1116 begins from 1202 and original SP list updated there, new SP 
list, original MR list, a clean-up-significant multiplier list, and a list near clean-up 
un-significant are inputted. Original SP list of [ in list memory ] is sorted using the 
significant tag updated among the last coding step 314 (1204), and is changed 
into two lists. Original SP significant multiplier list is the location of original SP list, 
and has the location where the tag was attached as a thing with the significant 
multiplier to which it corresponds in a current bit plane. The latter location is 
added to a new original MR list. Original SP un-significant multiplier list has the 
location of original SP list. The tag of this location shows a location with the 
un-significant multiplier to which it corresponds in a current bit plane. The 
location of this latter is added to original new SP list. Similarly, new SP list is 
sorted using the significant tag generated in the last coding step 314 (1206), and 
is changed into two lists. New SP significant multiplier list is the location of new 



SP list, and has the location where the tag was attached as a thing with the 
significant multiplier to which it corresponds in a current bit plane. The latter 
location is added to new MR list. It is new SP un-significant multiplier list which 
has the location of new SP list, and original SP un-significant multiplier list with 
the tag in which these locations are shown has the un-significant multiplier to 
which it corresponds in a current bit plane. The latter location is added to new 
SP list. 

[0105] The location of an original SP-un-significant multiplier list, an original 
SP-significant multiplier list, a new SP-un-significant multiplier list, a new 
SP-significant multiplier list, original MR list, a clean-up-significant multiplier list, 
and a list near clean-up-un-significant pass along the inside of two same 
'comparison and merge' processings 1208 and 1210 by which all sublists are 
merged together. The location of an original SP-significant multiplier list, a new 
SP-significant multiplier list, original MR list, and a clean-up-significant multiplier 
list are compared and merged by the 1st 'comparison and merge' processing 
1208 (on these specifications, it is henceforth called the 1st sublist). The location 
of an original SP-un-significant multiplier list, a new SP-un-significant multiplier 
list, and a list near clean-up-un-significant are compared and merged by the 2nd 



'comparison and merge' processing 1210 (on these specifications, it is 
henceforth called the 2nd sublist). The current position of the clean-up list in 
which current processing is carried out by the loop formations 1 104-1 1 14 of the 
clean-up coding step 318 also receives the 'comparison and merge' processings 
1208 and 1210 as an input. 

[0106] It investigates which the 'comparison and merge' processing 1210 has in 
the earliest location in order of the scan of JPEG2000 by accepting one each to 
one location in the 2nd sublist, and comparing them. Subsequently, the 
'comparison and merge' processing 1210 outputs the result to step 1211, and, 
subsequently accepts the location of a degree from the selected sublist. When 
two sublists have the same location, both sides are removed and only one is 
outputted. Although 'comparison and merge' processing 1208 is performed like 
the 'comparison and merge' processing 1210, it accepts the location from the 1st 
sublist. Even if there is little this sort TINGU processing per list per 1 clock cycle, 
things can be carried out, therefore it is [ a throughput ] desirable for it to 
generate one location that they are still 1 multiplier / bit per cycle. However, 
when the current coordinate processed by loop formations 1104-1114 is before 
the coordinate which 'comparison and merge' processing of these is going to 



output, a function suspends this 'comparison and merge 1 processing. [ all ] By 
this processing, lack of the coordinate in MR list is prevented with new original 
SP. 

[0107] The location of a significant un-significant multiplier may exist in the 2nd 
sublist in fact. These locations are removed from the output of a comparison and 
the merge processing 1210 among step 1211. Each location outputted by a 
comparison and the merge processing 1210 is compared with the current 
significant condition of the corresponding multiplier in that location in the 
effective value table 1213 among this step 1211. When it is shown by the 
effective value table 1213 that the multiplier concerned is significant, the location 
of an un-significant-on assumption multiplier is removed in step 1211. On the 
other hand, when it is shown by the effective value table 1213 that the multiplier 
concerned is un-significant, the location outputted by a comparison and the 
merge processing 1210 is not removed, but forms some original new SP lists. 
[0108] Original SP list with new comparison significant step 1211, comparison, 
and merge processing 1208 and original new MR list are outputted, respectively, 
and these lists are used with SP coding pass 314 and MR coding pass 316 
which follow. Step 1116 which generates a new original SP list and MR list is 



ended by 1212 after completion of a list. 

[0109] In the example of modification of this configuration, it continues and 
original new SP / MR list generation processing go into SP coding pass 314 of 
the next bit plane. When the following SP coding pass 314 starts, it is desirable 
that the head of original SP list new [ by ] is ready. Thereby, a stall becomes 
unnecessary. However, since the stall resulting from clean-up coding pass 
processing does not arise, list generation processing should progress at the 
maximum rate. 

[01 10] It becomes possible to manage the further example of modification of this 
configuration without the tag of original SP list and new SP list. These lists can 
be sorted among the list generation step 1116 by reading the effective value of 
the multiplier corresponding to the location stored in these lists from the effective 
value table showing whether it is significant in the present bit plane. In the further 
example of modification, if 1 bit which shows whether a bit is significant is 
prepared in list memory and that multiplier is processed before, this bit will be 
written in. This approach is suitable at the reason for reducing access to an 
effective value table. The above-mentioned bit may be in the memory same as 
list memory, or may be in separate memory. 



[0111] As mentioned above, after completion of the clean-up coding pass 318, 
this approach returns to judgment Brock 310, in order to process the further bit 
plane of arbitration. This approach is ended when judgment Brock returns truth 
(yes) (i.e., when the further bit plane set as the object of processing does not 
exist) (300). 

[0112] Next, if an eye is changed to drawing 15 , the entropy codec for 
performing the entropy-code-modulation method of illustration to drawing 3 is 
shown. This entropy codec has the list memory manager 1502, the bit plane 
splitter 1504, the bit plane memory 1508, the effective value table 1510, the list 
memory 1506, the context generation logical circuit 1512, and the 
algebraic-sign-ized section (not shown). The list memory manager 1502 takes 
the form of an exclusive integrated circuit, and the function is realizing list 
creation related with the operation of the entropy-code-modulation method of 
drawing 3 . These lists (for example, new SP list) created by the list memory 
manager 1502 are stored by the list memory manager 1502 in the list memory 
1506 of the form of semiconductor memory. The list memory manager 1502 
does not perform the context generation step and coding step of the 
entropy-code-modulation method itself of drawing 3 , but controls these 



actuation performed by the context generation logical circuit 1512 and the codec 
(not shown). Similarly, the list memory manager 1502 does not perform the bit 
plane division actuation 304 and actuation 306, but controls these actuation 
performed by the bit plane splitter 1504. 

[0113] A codec 1500 performs the entropy-code-modulation method of drawing 
3 as follows. While Cord Brock's wavelet multiplier is inputted from the DWT unit 
(not shown), the bit plane which constitutes this Cord Brock is written in into 
each bit plane memory 1508 by the bit plane splitter 1504. The bit plane splitter 
1504 determines the bit plane with which each multiplier begins to become 
significant, and stores the information in coincidence in the effective value table 
1510. Moreover, the bit plane splitter 1504 determines whether to be the top bit 
plane in which which has effective bits in a bit plane, and sends out the top bit 
plane number to coincidence to the list memory manager 1502. The list memory 
manager 1502 also fetches the bit plane number of the lowest bit plane set as 
the object of coding again, the list memory manager 1502 — from the top bit 
plane - starting -- subsequently -- each bit plane -- SIG - it performs to the 
lowest bit plane set as the object of coding of the operation of the NIFIKANSU 
propagation pass 314, the magnitude refinement MENTO pass 316, and the 



clean-up pass 308 or 318. With each pass, the list memory manager 1502 
creates the location list of all multipliers stored in the list memory 1306 which is 
all the multipliers that need to perform coding/decode with the pass. SIG - when 
the list memory manager 1502 passes along the inside of original SP list in the 
NIFIKANSU propagation pass 314, new SP list is generated. 
[0114] The list memory manager 1502 directs the significant value of the 
multiplier of the inside near 3x3 of the location which should read from the 
effective value table 1510 and should be passed to up to the context generation 
logical circuit 1512, shortly after determining the location of a symbol set as the 
object of coding. The list memory manager 1502 searches the symbol in the 
location in a current bit plane from the bit plane memory 1508 again. 
Subsequently, the context generation logical circuit 1512 calculates a context 
based on this effective value information, and passes that information to the 
algebraic-sign-ized section (not shown). Moreover, the symbol in the location in 
a current bit plane is passed to up to the algebraic-sign-ized section (not shown). 
[01 15] Next, if an eye is changed to drawing 16 , the flow chart which shows the 
option 1600 which performs entropy code modulation of the symbol Cord Brock's 
transform coefficient is shown. This method 1600 of performing entropy code 



modulation of a symbol is simpler than the approach of encoding the symbol 
explained while referring to drawing 3 . However, this approach cannot be used 
in order to perform an entropy decryption, since this approach 1600 needs to 
know several bits of a multiplier beforehand. Therefore, although this approach 
is simple, it can be used only at the time of entropy code modulation. 
[0116] This approach 1600 begins from step 1602, and all required parameters 
are initialized at this step. This approach 1600 generates an effective value table 
among the initialization phase 1602. This effective value table has the 
two-dimensional array of the significant condition of the multiplier of Cord Brock 
set as the object of coding. This approach 1600 processes whole Cord Brock, 
determines the bit plane in the location where each multiplier begins to become 
significant, and stores the information in an effective value table. Subsequently, 
this approach 1600 can determine the significant condition of the multiplier in the 
present bit plane about the bit plane number stored in the effective value table 
relevant to the multiplier. For example, when the current bit plane which is 
related with a certain multiplier and stored in the effective value table is larger 
than a bit plane number, the multiplier becomes un-significant about the current 
bit plane. The multiplier becomes significant when a current bit plane is not 



larger than a bit plane number. This bit plane number is stored in an effective 
value table as an array with the coordinate which shows the array corresponding 
to Cord Brock's multiplier location within the limits (a line, train). 
[0117] moreover, the inside of the initialization phase 1602 and this approach — 
SIG - a NIFIKANSU propagation list (SP list), a magnitude refinement MENTO 
list (MR list), and three lists named on these specifications as a clean-up list (N 
list) are generated. The location of the bit symbol of Cord Brock encoded within 
the limits is included in these lists during current pass, for example, this SIG — 
SIG current to a NIFIKANSU propagation list — the location list of all bit symbols 
of Cord Brock encoded with NIFIKANSU propagation pass within the limits is 
included. The vocabulary 'the location of a bit symbol 1 means the array location 
of Cord Brock of the transform coefficient in which the bit symbol forms a part 
within the limits on these specifications. Furthermore, the location of each within 
the limits of these lists is index-ized according to the order of a scan of 
JPEG2000 (refer to drawing 2 ). the beginning and SIG - a NIFIKANSU 
propagation list (SP list) and a magnitude refinement MENTO list (MR list) are 
empty. On the other hand, a clean-up list (N list) lists all Cord Brock's locations 
within the limits, and it is used in order to encode the top bit plane with a non 



zero bit. 

[0118] Cord Brock's transform coefficient is received after initiation 1602, and it 
is divided into a bit plane (1604). At the following step 1606, Cord Brock's bit 
plane is checked and it is judged which bit plane owns a top non zero bit. 
[0119] Subsequently, this approach progresses to step 1608 and entropy code 
modulation of the bit plane which has the most significant bit there is carried out 
with one single clean-up pass. Entropy code modulation of the bit symbol which 
specifically belongs to a bit plane with a top non zero bit is carried out 
respectively. Entropy code modulation of these bit symbols is carried out to 
drawing 2 in the order of a scan of JPEG2000 like illustration. Reception and this 
context are suitably determined for the entropy coding step 1608 according to 
JPEG2000 considering the bit symbol for coding, and the context of the bit 
symbol as an input. 

[0120] After completion of step 1608, this approach progresses to judgment 
Brock 1610, and the check of whether the bit plane set as the object of 
processing there exists further is performed. If it exists, this approach will 
progress to step 1612 and the bit symbol of the next bit plane will be searched 
there. 



[0121] This approach 1600 progresses to step 1613 after completion of step 
1612. the inside of step 1613, and this approach 1600 - first -- SIG - a 
NIFIKANSU propagation list (SP list), a magnitude refinement MENTO list (MR 
list), and a clean-up list (N list) are cleared, then - step 1613 - all Cord Brock's 
locations within the limits - sorting ~ SIG - these locations are stored in a 
NIFIKANSU propagation list (SP list), a magnitude refinement MENTO list (MR 
list), and a clean-up list (N list). The sort step 1613 stores these locations so that 
each location may be stored only in one of these lists. These stored locations 
show the coordinate (a line, train) of the multiplier to which it corresponds in 
Cord Brock. 

[0122] Among the sort step 1613, this approach covers all Cord Brocks locations 
in order of the scan of JPEG2000, and performs an increment. 
[0123] The sort step 1613 searches the bit plane number corresponding to the 
location near the 3x3 which encloses the location under current scan stored in 
the effective value table during a current location scan. A sort step also searches 
the bit plane number stored in the effective value table corresponding to the 
location under current scan again. As mentioned above, the bit plane number 
stored in the effective value table shows the bit plane which exists in the location 



where the multiplier becomes significant. Subsequently, the sort step 1613 
determines the significant condition of each multiplier near [ including the 
significant condition of the multiplier of the current position ] 3x3 in a current bit 
plane. Subsequently, the sort step 1613 judges in any of SP, MR, or the N lists 
the location should be stored according to the following regulations. 
[0124] Regulation 1: If the multiplier of the current position P under scan (x y) 
has significant condition >=N (however, bit plane current [ under processing ] in 
N), the current position will progress to MR list. 

[0125] Regulation 2 : The multiplier of the current position P under scan (x y) has 
significant condition smaller (<N) than N. And it is the multiplier which is in front 
of the current position P (x y) in order of the scan of JPEG2000. If the multiplier 
of the arbitration of the inside near 3x3 of the current position P (x y) has a 
multiplier with significant condition >=N (however, bit plane current [ under 
processing ] in N), the current position P (x y) will go into SP list. 
[0126] Regulation 3 : The multiplier of the current position P under scan (x y) has 
significant condition (<N) smaller than N. And it is the location of the arbitration 
of the inside near 3x3 of the current position P (x y) which is behind the current 
position P (x y) in order of the scan of JPEG2000, and if it has a location with 



significant condition >N (however, bit plane current [ under processing ] in N), 
the current position P (x y) will go into SP list. 

[0127] Regulation 4: The location is stored in N list if the current position P under 
scan (x y) is not stored in MR list or SP list. That is, the location which is not in 
SP list and MR list is included in a clean-up (N) list. 

[0128] Thus, the sort step 1613 sorts the location of a multiplier and puts it in into 
SP for bit planes N, MR, and N list, subsequently, these lists - sending » SIG - 
it can encode in NIFIKANSU propagation pass, magnitude refinement MENTO 
pass, and clean-up pass. 

[0129] after completion of the sort step 1613, and this approach - step 1614 — 
progressing - SIG of a current bit plane - processing of the bit symbol related 
within NIFIKANSU propagation pass is performed. At this step 1614, entropy 
code modulation of the bit symbol in the current bit plane corresponding to the 
location in current SP list which is a bit symbol generated at step 1613 is carried 
out. 

[0130] This approach progresses to the magnitude refinement MENTO coding 
pass 1616 after completion of SP coding pass 1614. At this step 1616, entropy 
code modulation of all the bit symbols in the current bit plane corresponding to 



the location in a current magnitude refinement MENTO list which is the bit 
symbol generated at step 1613 is carried out. 

[0131] This approach progresses to the clean-up coding pass 1618 after 
completion of MR coding pass 1616. At the clean-up coding step 1618, entropy 
code modulation of all the bit symbols in the current bit plane corresponding to 
the location in (it is the bit symbol generated during the last coding pass) and a 
current clean-up N list is carried out. 

[0132] As for this approach, processing of the further bit plane of return and 
arbitration is performed after completion of the clean-up coding pass 1618 to 
judgment Brock 1610. When judgment Brock returns truth (yes) (i.e., when the 
further bit plane set as the object of processing does not exist), it ends (1620) 
and this approach returns to the call approach. When judgment Brock does not 
return truth (yes), this approach progresses to step 1612, in order to process the 
next bit plane. Suitably, as for this approach, it is desirable to continue bit plane 
processing to the predetermined lowest bit plane. 

[0133] Suitably, it is desirable for this approach to generate all three lists, i.e., SP 
and MR, and N list. In the example of modification of this configuration, this 
approach can generate at least one list of [ of SP, MR, and the N lists ]. In this 



case, this approach scans whole Cord Brock during the pass of arbitration 
without a list. 

[0134] Next, if an eye is changed to drawing 17 , the entropy encoder which 
performs the entropy-code-modulation method of illustration to drawing 16 is 
shown. The entropy encoder 1700 has the bit plane splitter (not shown) for 
performing the multiplier sorter which sorts the location of the multiplier of the 
present bit plane according to the regulation mentioned above while referring to 
drawing 16 , and actuation 1604 and 1606, the bit plane memory (not shown) for 
storing the bit symbol of each bit plane of Cord Brock, and the effective value 
table 1710 for storing a significant value. An entropy encoder also has SP list 
memory 1704 for storing SP list generated by the multiplier sorter 1702 again, 
MR list memory 1706 for storing MR list generated by the multiplier sorter 1702, 
and the clean-up list memory 1708 for storing the clean-up list generated by the 
multiplier sorter 1702. An entropy encoder has further the context generation 
logical circuit 1712, SP list, MR list, and the algebraic-sign-ized section (not 
shown) for encoding the bit symbol corresponding to the location stored during 
each pass of those lists in the clean-up list, as explained referring to drawing 16 . 
SP list memory 1704 is a double buffer configuration. While the multiplier sorter 



1702 generates the location for SP lists of bit planes n and stores those locations 
in SP list memory 1704, the context generation logical circuit 1712 has read SP 
list completed for bit planes (n+1). MR list memory 1706 and the clean-up list 
memory 1708 function also as a double buffer by the same approach as SP list 
memory 1704 again. 

[0135] The above-mentioned desirable approach explained while referring to 
drawing 3 and drawing 16 has a certain special flows of control. Many other 
modifications using various flows of control exist in these approaches, without 
deviating from the pneuma or the range of this invention. For example, the 
entropy-code-modulation method of drawing 3 has some parallel operation 
partially. The entropy-code-modulation method of drawing 3 is changed, and 
such parallel operation is also realizable as if it was the sequential actuation 
which is clear to this contractor. In the case of the latter (sequential operation), 
this changed entropy-code-modulation method of drawing 3 is suitable for the 
implementation as software of a general purpose computer. For example, the 
pretreatment step 412 and the after-treatment step 418 may function 
sequentially about some examples of an alteration. The 
entropy-code-modulation method of drawing 16 may be realized as software of a 



general purpose computer. 

[0136] Next, if an eye is changed to drawing 18 , the general purpose computer 
which can perform the above-mentioned approach is shown. Processing of 
these approaches may be performed as software like the application program 
performed within the limits of computer system 1800. Especially the step of the 
above-mentioned approach is performed with the instruction in the software 
performed by computer. For example, this software may be stored in the 
computer-readable medium containing the storage explained below. This 
software is loaded into a computer from a computer-readable medium, and, 
subsequently is performed by computer. The computer-readable medium with 
software or a computer program which is saved to a computer-readable medium 
is a computer program product. 

[0137] Computer system 1800 has an output unit containing a computer module 
1801, a keyboard 1802 and the input unit of mouse 1803 grade, and a printer 
1815 and a display 1814. A computer module 1801 uses the strange recovery 
(modem) transmission-and-reception equipment 1816 for communicating with 
the connectable communication network 1820 through the telephone line 1821 
or other functional media. A modem 1816 can be used and other network 



systems, such as the Internet, a local area network (LAN), and a wide area 
network (WAN), can also be accessed. 

[0138] Generally at least one processor unit 1805, and the I/O interface 1813 for 
[ as the store (memory) 1806 formed from semi-conductor random access 
memory (RAM) or read only memory (ROM), input/output (I/O) interface 
including the video interface 1807, a keyboard 1802 and a mouse 1803, and an 
option ] joy sticks (it does not illustrate) and the interface 1808 for modem 1816 
are included in a computer module 1801. A store 1809 is offered and, generally 
a hard disk drive 1810 and the floppy (trademark) disk drive 1811 are contained 
in this equipment. Magnetic tape transport (it does not illustrate) can also be 
used. Generally the CD-ROM driving gear 1812 is formed as a non-volatile data 
source. Generally the components 1805-1813 of a computer module 1801 
communicate through the interconnect bus 1804 by the approach well-known to 
this contractor obtained as a result by the conventional mode of operation of 
computer system 1800. IBM-PC and a compatible machine, and the same 
computer system that evolved from Sun Sparstation or there are contained in the 
example of the computer which can perform the gestalt of operation. 
[0139] Generally, the application program of the above-mentioned approach 



resides in a hard disk drive 1810 permanently, and is read and controlled by the 
processor 1805 at the time of program execution. Probably in-between storing of 
the data of the program by which the fetch was carried out from the network 
1820, and arbitration can be performed according to a hard disk drive 1810 
using semiconductor memory 1806. the application program read through the 
driving gear 1812 which is encoded by CD-ROM and the floppy disk and 
corresponds in some examples, or 1811 -- or the application program which a 
user can read from a network 1820 through modem equipment 1816 can be 
supplied to a user. Furthermore, software can also be loaded into computer 
system 1800 from other computer-readable media including E-mail transmission 
saved at the radio-transmission channel between equipment different from a 
magnetic tape, ROM or an integrated circuit, a magneto-optic disk, and a 
computer module 1801 or an infrared transmission channel, a 
computer-readable card like a PCMCIA card, a web, etc., the Internet including 
information, and intranet. An above-mentioned thing is only instantiation of the 
only related computer-readable medium. It is also possible to actually use other 
computer-readable media, without deviating from the range and pneuma of this 
invention. 



[0140] The gestalt of operation of this invention it can apply to computer industry, 
video image industry, and a list at a related field like video and camera industry 
is clear from the above thing. 

[0141] **** [ without not passing to the thing explaining the gestalt of some 
operations of this invention, but deviating from the range and pneuma of this 
invention, an alteration is performed and an above-mentioned thing can make a 
change, and / a gestalt / and ]. [ the gestalt of the above operation ] 
[ instantiation ] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the near significant condition of the 
envelopment multiplier of eight pieces of the multiplier "X [m, n]" used by 
JPEG2000 of the conventional technique. 

[Drawing 2] It is the outline block diagram which illustrates an example of the 
Cord Brock scanning pattern for Cord Brock used by JPEG2000 of the 
conventional technique. 

[Drawing 3] It is the flow chart which shows the entropy-code-modulation method 
for following the 1st configuration. 

[Drawing 4] It is the flow chart which shows detail processing of the first clean-up 
coding step 308 used for drawing 3 by the entropy-code-modulation method of 
illustration. 

[Drawing 5] It is the flow chart which shows the pretreatment step 412 of the j-th 



train of the i-th strip which is drawn on drawing 4 further to a detail. 

[Drawing 6] It is the flow chart which shows the after-treatment step 418 of the 

train of eye watch (j-2) of the strip of eye watch (i-1) it is drawn on drawing 4 

further to a detail. 

[Drawing 7 A] ** 

[Drawing 7 B] SIG of drawing 3 - it is the flow chart which shows the 
NIFIKANSU (propagation SP) coding step 374 further to a detail. 
[Drawing 8] It is the flow chart which shows step 720 of SP coding step 314 
further to a detail. 

[Drawing 9] It is the flow chart which shows the clean-up list generation step 708 
of SP coding step 314 further to a detail. 

[Drawing 10] It is the flow chart which shows the magnitude refinement MENTO 
coding pass 316 further to a detail. 

[Drawing 11] It is the flow chart which shows the clean-up coding pass 318 of 
drawing 3 further to a detail. 

[Drawing 12] It is the flow chart which shows step 1116 for generating original 
new SP list and new MR list further to a detail. 
[Drawing 13 A] ** 



[Drawing 13 B] It is the flow chart which shows the processing which adds near 

un-significant to new SP list passed by step 732 of drawing 7 A. 

[Drawing 14] It is the flow chart which shows the after-treatment process used 

with the pretreatment process of drawing 13 A and drawing 13 B. 

[Drawing 15] It is drawing showing the schematic diagram of the entropy codec 

for realizing an entropy-code-modulation method like illustration to drawing 3 . 

[Drawing 16] It is the flow chart which shows the entropy-code-modulation 

method for following the 2nd configuration. 

[Drawing 17] It is the schematic diagram of the entropy encoder for realizing the 
entropy-code-modulation method shown in drawing 16 . 

[Drawing 18] It is the schematic diagram of the general purpose computer which 
performs the approach of drawing 3 and drawing 16 . 



